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BBELEHHE

OT/HuHTeNbHAS UepTa Halleil SNOXH — HEeGHIBAIO0
GypHoe pasBHTHe TEXHMKH, OCHOBaHHOE Ha BbIAAIO-
ILHXCS LOCTHIKEHHAX HayuHOll MblCTH. Eciu XIX Bek
6blI MO MPEeHMYLLeCTBY BekOM mapa, TO XX BeK —
BeK 3JeKTpHUeCTBAa — HauMHaer BCe OoJblue mpe-
BpallaTbCsi B BEK aTOMHOI SHEprHH.

BeigpruHyToe B KauecTBe NOTaAKH ¢unocodamMn
ZpPEBHOCTH ydeHue 06 aToMax GOblIO paspaboraHo
KaK HayuHas runotesa Pene IexaptoMm, IIbepom
TacceHmyu u ApyrumHu YueHeiMH. OCHOBBI aTOMHO-
MOJIeKYJIApHOIl TEOPUK CTPOEHHST MaTEPHH 6B pas-
paboTaHbl BEJHKHM PYCCKHM YUEHbIM M. B. JIoMo-
HOCOBEIM. OrpOMHYIO POJib B TNOC/EAylOLieM pasBH-
THH HaYKH O CTPOEHHMH MaTepHH CBIrpajii NEPHOAH-
ueckuil sakon JI. M. MenpejieeBa u TeOpHSi XHMHYE-
ckoro crpoenusi A. M. Byrieposa. .

CoBerckue yueHble BO3JAIOT MOJ/XKHOEe TPYAa
Busisrennma . Pentrena, [xoseda TomcoHa, Asipu
Bexkepedsi, [Tbepa Kiopu, Mapuu Kiopu-Cxnonos-
ckoii, AnbGepra DiiHuTeliHa, JpHecTa Pesepdopaa,
Hunsca Bopa, ITons Jlamxesena, ®Ppenepura H
Vper JKomno-Kiopn, IHPHKO Qepmu, Xunexu
[Oxapa, Bepuepa [eiizenbepra, Iloas Hupaxa,
Makca [nanka, Boabdraura [Tays, JIyu e Bpoitas,
Kapna AmnpepcoHa, OpHecTa JloypeHoa H JAPYTHX
JUGHBIX, KOTOPBIE CBOMM HAYUHBIM TBOPUECTBOM
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BHEC/H UEHHBIl BKIaN B Pa3BHTHe YUYeHHs o cTpoe-
HHH BEIeCTBa, B BblsCHEHHe MyTell NpakTHUECKOro
HCIOJIb30BAHHST aTOMHOIT SHEpTHH.

ITpn  nocrosmHoil  3360Te u neiicTBeHHolt nox-
nepxke KoMMyHHCTHUECKOI] naptii u CoBerckoro
TIPABHTEJILCTBA HALUH YYeHble H HHXKEHepH! AOCTHIIH
BLIXAIOUINXCS PE3YJILTATOB B psife 06JsacTeil HayKH
B TOM uHc/e B slepHoii ¢usuxe. Oui B xopowmé
CPOKH 3aMEUaTeNIbHO peLUHJIH npobJsieMy HCIONb30-
BaHHSl AILEPHOIl 3HEPTHH. . .

ITo ucnonssoBanuio aromuoii SHEPTHH B MHPHBIX
uensix Coserckuii Coios et BrepeH APYrHX CTPaH
Bepnoe mnoautke YKpenneuuss Mupa u npy}x6b;
Mexny Haponamu, CoeTckoe TOCyAapCcTBO BLICTY-
TIaeT TOC/IeNOBATEeNLHBIM GOpUOM 32 3anpeuienue
HCTIBITAHHIT 1 TIDHMEHEHUsT BCeX BHAOB aTOMIONO "
BOLOPOAHOrO opyxHs, 3a umMpokoe HCIIONb30BaHHe
SHEPrHH aTOMHOTO fIPa B MHPHBIX LeJisix st pe-
WIEHHST HaPOIHO-XO35{ICTBeHHBIX 3amau, B CCCP
paboraer SJIGKTDOCTallluHH Ha SZIGDHOM <«TOIJIHBEY.
;xeC;:OBmeI HapON OXOTHO MEJHTCST CBOHMH AOCTH-
sneg:ﬁ?zﬂ cz; 06J1aCTH MHpPHOrO NPHMEHEHHsST aTOMHOIt
eIl BCEMH CTpaHaMH, OKasbiBaer Apyxe-
ngf , ecxopbrcmyrci TIOMOLUL B 3TOM jJelie Ipyrum
HOI%’JIZ[))?TBaM. Counefictsys PasBHTHIO MeXAYHAPOS-
o o ps}_r}f:mecma B 00/acTH HCNOJB30OBAHHS
cymavl 0 PTHH B MHDHBIX uessix, CoBerckoe ro-
"YAAPCTBO NOKa3biBaeT BAOXHOBJISIIOLIKIT npuMe
CIYKeHHsT neny Mupa u nporpecca, P

) I NyTE ii-

B P S o
1 'H. TOH .IT -
a2 P, e
6yaeT noctpoet moum nénoroﬁfnggggralr(;ﬁ%%a:g

ATOMHOM <ropioueM», pasBepHyTcst paGoTel mo €o3-
IIAHHIO JPYCHX CHJOBBLIX YCTAHOBOK AJISi TPAHCNOPT-
HBIX leJieil, BCeMepHOe pa3BHTHe JIOJyuYaT paboTh
710 JajbHeflIeMy HCHOJIb30BAHHIO PafiHOaKTHBHBIX
H3My4eHuii B INPOMBILIICIHOCTH, CEJIbCKOM XO03:it-
¢TBe, MejHlHHe # B HayulbIX HCCJIeLOBAHHSIX.

Onmuy 3TH (PAKTH yKe CBHAETENBCTBYIOT 96 orpoM-
HOM pa3BOPOTE HaY4HO-HCCJIEJ0BATENLCKON pa6oTht
Mo BONpOCaM TEOPHH aTOMHOTO A1pa, DAAHOAKTHB-
HOCTH I AeliCTBHS PaLMOaKTHBHLIX H3JNY4YCHHH Ha
pas/HuHble MaTepuanbl. Bompochkl MHPHOTO HCHOJbL-
S0BaHMsI aTOMHOI SHeprud MOGYAHMH K OypHOMY
Pa3BHTHIO HOBBIC HAYKH, KaK pajuauiOHHad XuMHi,
raMMma-tepanss W T. I. .

BhicraBka 1O HCHOJb30BaHHIO aTOMHOH SHEPTHH
B MUPHBIX leJsX, NOAPOTOBJIEHHAsl COBETCKUMH yue-
upiMH B 1956 r. Ha BcecoiosHoll NMPOMBILAEHHOM
BbicTaBKe B MOCKBe, CBHAETENbCTBYET 06 HCKNIOUH-
TeILHBIX YCTexax COBeTCKOIl Haykd B JeJie npuﬁo:
POCTpO@HHUsT /I MHPHOrO HCMO/Nb30BaHHA aTOMHOI
SHePrHH.

KoudepeHuyst 0 MHPHOMY HCTIONb30BAHHIO aTOM-
HOWl Sllepruy, CO3BaHHasg AKajeMHed HayKk JeTOM
1955 rofa, AOKJaabl COBETCKHX YYEHBIX Ha MEXIy-
napoaHoit xonepenuun B JKenese Takxe JETOM
1955 roga HaraggHO TMOKa3ajH, uUTO Coeer-cmfu
Colo3 #eT B NepBbix pfAax [0 .pacKphITHIO TalH
aTOMHOTO Siipa H HCIOJb30BAHHIO €ro 3HEprui Ha
621aro pranbeﬂ. Ony6aukoBaHHBI B COBETCKOH
MeuaTH AOKMaj O HOBOM YCKOpHTeJe JUIsl TIoJyu4eHHs
NPOTOHOB C 3Heprueil 10 MunIHapioB 3JIEKTPOHO-.

BOJILT, NOCTPOGHHOM COBETCKHMH (H3HKaMH B CO-
LpYXKecTBe C HHNEHepaMH M TEXHHKaMH, BCEJSeT
YBEPEHHOCTb B MOLb COBETCKOH TEXHHKH H GBICTPOM

ee PasBUTHH Ha TyTH nporpecca.
Passumne atomHoil Texuukn B CCCP, kak # B
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BHEC/H UEHHBII BKJad B PasBuTHe YueHHs o cTpoe-
HHUH BELUECTBA, B BLIICHEHHe myTeli NpaKTHYeCKOro
HCNIONIb30BAHHS ATOMHO{I SHepruii.

IIpn  nocrosmmoii  3a6ote u neiicTBenuoit nog-
Aepxke KomMyHnucTHYeCKOl naptuu u CoBeTckoro
TIPaBHTENILCTBA HalUH yueHble H HHXXEHepbl JOCTHIVIH
BBIIAIOILHXCA PE3Y/ILTATOB B psifle obacreil HayKkH,
B TOM 4HCJe B sifiepHoii ¢pmsuke. Oun B KOpOTKIie
CPOKH 3aMeyaTeNbHO pelHiy npo6aemMy HCnoJb3o-
BaHHUSl SIAEPHOII SHepruu, B

ITo nucnonbaoBannio aromuoii SHEPrHH B MHpPHBIX
uensix Cosercknit Coios uger BIiepej APYTHX CTpaH.
Bepuoe monutuke YKPENIeHHS MHpa M ApYKObI
Mexay Hapomamu, CoBerckoe rOCynapcTBo BhICTY-
TaeT NOC/eNOBATE/LHLIM GOPUOM 34 3anpetieHye
HCIbITAHHI H NIDHMEHEHHsT BCeX BHIOB aTOMHOro H
BONOPOAHOrO opyxusi, 3a mmpokoe HCNONb30BaHHe
SHEPTHH aTOMHOTO AP B MHPHBIX LeJsix st pe-

IIEHHS HapOLHO-X03S{ICTBeHHbIX 3apau, B CCCP
pabotaer anexTpocramuus mHa SIAEPHOM  «TOIIHBEY,

CoBerckuii Hapoa OXOTHO AesTuTCS CBOHMH OOCTH-
KEHHUAMH B 06/1aCTH MUDPIHOro NpHMEHEeHHsT aTOMHOI}
SHEPTHH CO BceMH CTpaHamH, oOKasbiBaeT Apyxe-
CKYIO, 6ec1<opuc-myro TIOMOLb B 3TOM jeJie ADYTHM
rocynapcrsam. Couex‘icmyx PasBHTHIO MexcayHapog-
HOTO COTpyAHHuecTBa B obsacTi HCNOJIB30BaHHsT
aTOMHOH 3Hepruu p MHDHBIX uessix, CoBerckoe ro-
CYRapcTBO TIOKasniBaer. BOOXHOBJISIOLI K] npumep
CIYXMCEHUS Heqly Mupa u nporpecca,

B pemwenusx XX cbesfia Kommyuucrnyeckoir nap-
TuH CoBeTckoro Coio3a nameuenp TyTH Rmanbheii-
ero ‘PASBHTHA ¥ pacluupenus MHDHOTO HCHOJIB30-
BaHUsT aTOMHOIT sHepruu. B mecroj OSITHJIETKE B Ha-
IIei cTpame Gyayr TIOCTPOGHB!  aTOMHBIe 3JMEKTpO-
CTaHLHH MOMIHOCTbIO 295 MHUJIJIHOHG KHJIOBATT,
Oy.ner TIOCTPOEH MOLIHEL} JIEROKOI, paGoralouuii na

aTOMHOM «roploueM», pasBepHyTcsi paboThl Egngo:_
LaHHIO IPYrHX CHJIOBBIX YCTAHOBOK AJIs TPa 3601;131
HBIX LieJieil, BCceMepHOe pa3BUTHE -no.nyua-r'pHBHbN
70 AaJibHeHllleMy HCIONb30BaHHIO panmimxosni‘;-
H3JIyueHHii B NPOMBILUIJIEHHOCTH, CEJIbCKOM .

cTBe, MeJillHHe ¥ B HaYUlbIX HCCJIe}J,OBaHHHé roont.

Omun 3TH (haKThl YK€ CBHACTEIILCTBYIOT O ar*go;m
HOM pa3BOpoTe Hayq=}{o-uccne,1103a'renbm_<9u . gax'ms-
o BONpOCaM TEOPHH aTOMHOIO Hll[')a, pax oaxmie-
HOCTH I [eliCTBHSI PaLHOaKTHUBHLIX H3Jyue e
pas/uuHble MaTephajbl. Bompochl MHPHOTO 61—101:{ -
30BaHHsI ATOMHOIl 3Hepru# NOOYAHIH K );pm{;l ;1)
Pa3BUTHIO HOBBIE HAYKH, KaK PaAHaLHOHHAS XHMHA,

- TH T A 5
ra%ﬁin‘?}ijamno HCNOJIb30BAHHIO aTOMHOI] aneprliigf
B MUPHBIX UEJsX, NOArOTOBJAEHHAS COB&T‘CKHLS‘IHI/:: Hynoﬁ
upiMH B 1956 r. Ha DBcecotosnoil Hpoglbl TICHHOI
BbiCTaBKe B MOCKBE, CBHIETEJILCTBYET O ncn oui-
TEIbHBIX YCrieXaxX COBETCKOIl HaykH B neﬂea'rop\moi‘r
POCTPOBHHST AN MHPHOTO HCIOJIb30BAHHS h
SHeprHH.

Ié)ombepenuml 10 MHPHOMY HCI’IOJIb%OBa'HHII(O J;;’erggfh-{
HOit 3iepruy, cospanHas Akxajemueii nay o
1955 rona, AOKJaAbl coae*ror;x;ge g;‘;iHb;‘(a K}{xiel exay-

Il KoH(epeHLHH B b
-Pllggg{l?gna Hg)l‘.TIS{lI.HO noKasaji, uTO COBe’I‘ﬁ};;{“}i
Colo3 HuleT B IIepBHIX psAlax To :pa-cxmem?“ | aii
aTOMHOTO SAPa M HCIOJB3OBAHHIO €ro SHep i
Gnaro Tpynauxcs. OnyOsHKOBaHHBIH B co; TeKo
TleyaTH JOKJaj, O ‘Hosoowioycx%r;:;r;;&ﬁgﬂ anJ?eK); Lo

0B ¢ 3Heprweil MUY > -
gg;’}lﬁ‘f{ TIOCTPOEHHOM COBETCKHMH (bnsuKaMHBCZH sc{:T
IpPYXecTBe ¢ HHAEHEpPaMH H TEXHHKaMK, gcener
YBepEHHOCTb B MOILb COBETCKOIl TeXHHKH H P

nporpecca. .
ee Pa3BUTUH HA NMYTH
gassume atomoit Texunkn B CCCP, kak u B
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:{ILOGOM ’}.IpyI‘OM rocyanapcrae, 3aBHCHT OT PasMaxa
YUHBIX Heaenosanuil, YCneumoe HCHOJIb3OBa'H"He

ATOMHOIT SHEPruu B MHDHBIX Hensx HaxomuTcs B

C KCIepHMeHTanBHOj]
e cnepu aJbHOl H TeopeTHye-
3
xornaaef};}:aox'm:rmoga py6exe HbiHelunero CTOJICTIHS
HapyXWIH CloKH :
Koz, i YIO CTPYKTY
Ozglla, ero JeJHMOCTb, 3TH OTKDBITHS BblaBg.}nH )gc};
o cz;zn;ﬁmo B. M. Jlennna, HOBelilyio peao.mo;lmo
BOSHawuH. ODusuku crany NIpeACTaB/STS

| ! ClenHue, H
o e HMelo-
AajibHeiilero  apoGaenys, Pyxéeoucrsyaca

M. \S 1 T WS T

3 ap]iflfCTCKH;T AHaJek HUYECKHM METONOM 060011.[851
b

HOBe iHe HOCIHX(C’.HHF{ COBpeMeH’HOFI HayK‘", HpO]HB

3THX M aCbHS 1 A
X @

«...Ecau BUep
BbIX OTKprTHﬂX
Aajbllle  atoMa, ceromus —
3dupa, 10 LHaNeKTHYeCKH

BaeT Ha BDEMEH}{OM,
HOM

a,— nucaJ B.namump Waeny o yo-

B (H3HKe,— 3710 yray6nexue He wo

Janblle  3eKTpoHa u
MaTepHamu3M HacTay-
©IbHOM, NPHGIH3HTeN -

yioweii Haykoji
mporpece JIEKTPOH

Emeuc éi;‘;gge,u, Kak H arom...» (ton 14, C‘r%. 24‘233)K
o  Jores LIyGoKOe” NpoHuKHOBeHHe B Hempa
growa o THT YYeHBIM-I0/Hee NMO3HaTs csoz”ic-rp
u saxoi é;i?;;?”xirm B3aHMoneiicTals co.aepx(ammgi

HX vacthy, ray ‘
PORY BHYTpHSIEPHBIX osy, o ryOme Hayuims e
N Ho cux N0p PU3NKH He
PHPOZEL, Tax HasmBaey
CTHIL. Mb gaseko He Jo
ACHCTBYIOT B aToMmON 5

SHAIOT B nomioit mepe
BIX, «3JIeMeHTapHbIx» yg.
CTATOYHO 3HaeM, KaKie cip
APE MeXAY COCTaBMSIOMUIM Y

-
z
A
=1
{

“a

(AR TP
LU 8 S

T ey

ero HeilTpOHAMM H MPOTOHAMHU, KaK 3TH CHJDI CBfl-
3aHbl C TNH-ME30HAMH — «3JIeMeHTapHbIMH» UaCTH-
1aMu, Macca KaXcaoil M3 KOTODBIX NPHMEPHO B TPH-
cTa pas Gosibllie Macchl SJEKTPOHA. WssecTHO HeE-
CKOMbKO THMOB Me3oHoB. OHH pa3jHyaloTcs no'Macce
H psAy OPYTHX CBOIICTB. Her euie sicHOTO Npeacras-
JIeHHS] H O TOM, Kak CcHJbl, JeflcTByiollHe B fAPE
aToMa, CBSI3aHb! C TSIKeJAbLIMH Me3OHaMH, Macca KO-
TOPBHIX MOYTH B ThicAYy pas GoJibuie Macchl SJ€K-
TpoHa. Mbl elue OyeHb MaJO 3HaeM O TaK HasnbiBac-
MBIX THTIEpoHaX, 06/1ajaloliux MacCoi, HECKOIbKO
Gonplueil Macchl MpoToHa Wau Hefirpona. Bce 3T
paHee HeN3BECTHEIE UeJOBEKY YaCTWilbl SABJSIOTCH
HeycroilunBeiMH. OHH pacrnaznalorcs, npeo6pasyschb
B JPYrHe YacTHIBI, 32 MHJIHAPAHbIE AOJH CEKYHLBL
B 1955 romy yueHble OTKPbLIH A@HTHIPOTOH — 3Jie-
MEHTApHYIO YaCTHIlY, CYLLECTBOBAHHE KOTOPOI A0ATG
H YNOPHO MPeNCcKa3blBajoCh TEOPETHKAMH. Okaz3sbl-
BaeTcsi, 4TO 3Ta uyacTHna, Hecyilas, B NpOTHBOINO-
JIOXKHOCTb TIOJIOKHTENBHO 3apsiiKeHHOMY MPOTOHY,
OTpHIATEeJIbHBIT /IeKTpUUeCKHil 3apsif, B3aHMOAEI~
CTBYeT C ATOMHBIMH SiIpaMH 3HAUHTEJbHO aKTHBHEE,
yem npotoH. OTKpHITHE aHTHOPOTOHA H B 1956 rony
anTiHeiiTpoHA H JajibHefluee H3yueHHe CBOHCTE.
aHTHUACTHI[ HMeloT OGoJiblioe 3HaueHHe IJs DasBH-
TH H3HKH «3JIeMeHTapHbIX» UYacTHIL B mneuatn
yKa3biBaJoCh, UTO ceffuac elle TPYAHO MpPEACKa3aTb,
KaKOBBI MOTYT GbITb NPAKTHYECKIe MOCNENCTBHS H3Y-
YeHH MHpPA <3JeMEeHTapHBIX» YacCTHU. Ho ucropust
pa3BHTHS HayKH MOKasbiBaeT, 4YTO KOrAa ¢hu3NKY
yray6Asauch B HOBYIO 00/acTb, OHH HHKOTAA HE BO3-
BpAILAJIHCh OTTYAA C MYCTHIMH DYKaMH.

CoBerckoe rocyaapCTBO pacnojlaraer Hay4dHbIMH
71a60paTOPHSAMH H HHCTHTYTaMH, BEAYLIHMH HCCIR10-
BaHusl B 06jacTH fAAepHOil (H3HKH C TOMOUIBIO
MepBOK/IACCHEIX YCTaHOBOK H npubopos. OrpomHbie
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.:ogrl;?menm,' KOTOPBIX ZIOCTHIIA coBeTcKas Hayka
‘HCHOJIﬂOHeHHIH TIPHPOALI  cTpoeHHsT Bewectsa i
e b3OBaHHST aTOMHOIT 3Hepruy, sBasIOTCH 3aJ1o-
3n;‘ic :;gechzleg GBICTPOTO pa3BHTHS HapOJHONO Xo-
3 Cil CTPaHbl B yKpemnenus ‘
CHoco6HOCTH. S e ‘ iR ¢ oBoporo-
i II'IIOCJIE,’.'LHHG TOAB! MOSIBHJIOCH MHOTO KHHT H CTa-
oell, Hogggg;e}mmx nonyssipHoMy uaoxenio npo-
] b30BAHII aTOMHOIT 3He : §

’ ] THH, aTOMHOM
OPYXHIO H ero geiicTsuio. [ Pia ol
io. HecMotpst na pa {

XapaKTep HanoxeHus cy P oy,

liecTea Bonpoca, B H
PBIX H3 3THX KHHT ecTb , o
3 TO, obLlee, YTO B Hy
UHITHAJIbHBIE OCHOBL] { ' et
YueHHa o6 aTomuoii

1 ’ SHepruu
K;160 COBCEM He PaccMOTpeHH!, Ju6o Oy Hs.nomg}rbr
aK MoJiaraeT aBTOp, HeyeTKo. '

M
SHepr> Comytomy Aeamon TORTIE o
6om11axomyrocn npuA npes M T
€BpallleHHy  sAgep aToMoB
ONHHX XMMHYEeCKUX JIEMEHTOB B sipa

PHX  XHMHYECKHX 3NIEMEHTOB, @I Hgﬂ o Haasaby
ATOMHOIT 3Heprueily. Comacm') anBeﬂngOHaaeraTb
3 C A MYy onpe-

.lz}He.lf(fomo 2TOMHOH SHeEpruej cllenyer -HaseraT{, sggg-
e PH npeBpauieHun sge
crgrilp?Bg’smu Y aToOMHas 3sHeprus B cooreﬂeTI-)
apeny qmw:!ecr}ﬁn‘;a::;?%e:ocym ; Mostonn 2
2pe X JIbKO B MOMEHT npe-
ﬂgﬂﬁen:; :;‘SM;{be simep. ‘Umes: B BHAY 3TO onpefxe-
ne 'a’ Hoe3 OBODHTh O 3amacax ‘ATOMHOIT 3Hep-
;uax;r o C TeM HEKOTOpEIE  aBTOpHI , yTBepxK-
A2 «B,b rcaoﬁo)xnaw ATOMHOH SHEPMHH BelukH» ¢ YTO
Moo O éligne H3 HeAp aToMa npaKTHYecKoe
Brec oupenne o SI3aHO ¢ GONbLINMY TDYRHOCTAMHU>.
rnnn P oAene He SBHO He HaXomuTcs g COOTBeT-
o anBOMfyfomwmn BbICKa3hIBaHHAIMY, Herp
Topta i b aHaJOrHYHple ‘TIPHMepH u3 Heko-

PYrHX JIHTePATYPHBIX HCTOYHHKOB,

B nacrosueil Gpoiiope aBTOp NPOBOAHT MbIC/b,
KOTOpasi COIVIACYETCH CO BCEMH OIBITHBIMH. haKTaMH,
UTO «aTOMHAsl SHEPLHSAY €CThb SHEPTHsl, 3aKJIOUeHHas
B aToMax, a cJenoBaTesbHO, H B BellecTsax, KoJb
CKOpO MmocJefHHe MocTpoeHbl K3 aToMoB. Easa aH
€CTb KAKHMe-JH60 HayuHble OCHOBaHKs TOBOPHUTb 06
atoMioil 3Hepriy 1 ee HCHNOJb30BAHIIH, K&K O UEM-TO
HEOOBIYHOM; HA060POT, BONPOC O YACTHYHOM HCHOJb-
30BaHHH aTOMHOIl SHEepPrHH JAAaBHO pellleH NyTeM XH-,
MHUECKHX peakuiil, HampuMep, peakuuil ropeHus.
B nacrosammil MOMEHT nOCTaBleH HayKkoil BONpOC
0 pe3KoM yBesHueHHH Ko3(h(duuuenra HCNOJIb30Ba-
HHST aTOMHOIT SHEPrHH U NpeXJe BCero, KOHeuHo, 0b
HCMOJIL30BAHHM  SJEPHOI Hepruy, Kak IJIaBHOII
yacTH atoMmHoii suepruu. Ceiiuac Her cepbesHbIX
OCHOBaHHI{i TOBOPHTb 06 aTOMHOII SHepruu Kak o0
ocoGoM BHAE SHEPrHH HapsLy € JEKTPHUECKOIi, CBe-
TOBOM, KHHETHYECKOHl M JPYrHMH BHAaMH 3HEPrHH.
Hano wmets B BHAY, UTO Aaxe KMHETHUecKas 3Hep-
THSI KaKoro-mG0 Tejla B KOHEUHOM cueTe eCTh JHep-
TSl JBIXKYIUMXCSI 3JIEKTPHUECKH 3apsKeHHBIX ua-
CTHIL, ITOCKOJIBbKY BeleCTBa, H3 KOTODPHIX MOCTPOEHH

BCE TeJjla NMPUPOALI, COCTOAT H3 JJCKTPOHOB H aTOM-
HeiX sigep. KuHerHueckasi 3Heprusi Takie MOXKeT
OBITh ‘OTHECGHA C H3BECTHOH OrOBOPKOH K aToMHOU
sueprun. Kunernueckas siepris Teia B 'TOH “HJaH
wHOIl Mepe 1O CBOeMY CYLIeCTBY TeCHO CBsi3aHa

¢ 3/1IeKTpHUECKOil SHeprueil H, KaK y»Xe OTMEUYEHO, C

aTOMHOIT 3Heprueit,

_ AHaJjiornuHble 3aMeyaHHsT MOJKHO CHenaTb H IO

MOBOAY SHEPDHH JABHXYWIUXCS (DOTOHOB U CBETOBOI!

SHEpPruH, a Noce[Hsss B COOTBETCTBHH C 3JIEKTpPO- .

MarHuTHoil Teopueil cBeTa HEeOCPEeACTBEHHO CBSI3aHA

.C 3JIEKTPUUECKOii H MAaTHHTHON 3HEprHaAMH.
Boo6iue roBopsi, B cBf3H ¢ mpobJjeMaMH TpaKTH-
4ECKOrO .HCMOJNb30BaHUSl SIAEPHON SHEPrHH Hasped
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BaXkHblii BONMPOC B €CTECTBO3HAHHH O MNOHSATHH BHA,
3HEpruH.

ITockosbKy —aneprust ‘aTOMHBIX —siiep — siiepHas
3HEPTHS — AIBJIIETCA  I1aBHO{T  4acTbio  aTOMHOIL
3HeprHy M B HacTosluee BpeMs NMOA (Ppasoil «npax-
THYECKOE HCHONb30BAaHHE aTOMHOII IHEpPrHH» MNOHH-
MaloT HCHOJIb30BaHHE fIAEpHOIl SHEpPrHH, TO Hala
Gpoiuiopa H nocaslielia BONPOCY O NMYTAX MpaKTHye-
CKOrO HCMOJIb30BallHS SILepHOIl 3HEePruy; B Hell JHllb
TIONYTHO, B CBfI3H C OCHOBHOII 3ajaueli, paccMOTpeHO
siB/ietlie PagHOaKTHBHOCTH, XapaKTePHCTHKA afib(a-,
6era- H ramMma-ayueii.

Bmecte ¢ Tem Hafo OTMETHTb, UTO, CTPEMSICh K I1O-
NyJAPH3AUNE H3JIOXKEHHST OCHOBHOI 3ajauH, aBTOp
370il Gpoiuiopst u3beras, ¢ ONHOII CTOPOHL, KETalH-
3auKH, a ¢ Apyroii — MHPOKOfi BceoGbeMJIOLLE(]
TPakToBKH npoGJembl. KoHeuno, ® Gpolwiope psp
BaXXHBIX BOMPOCOB HE H3JI0XKEeH BO BCell HX ToJHOTe
C IyOOKHM aHajH30M siBJeHHsi. ABTOp <CTpeMHJcs
JIHLIb K BBIABJIEHHIO NPHHUMNHAJIBHEIX OCHOB YUEHHS
0 NyTAX NPAaKTHUECKOrO HCIOJb30BalUs SIAEPHOI
SHEprHH, T. €. YCTHOBHUTb HEMOCPEACTBEHHYIO CBSI3b
MEXAY OCHOBHBIMH MOHSATHAMH €CTeCTBOSHAHHS —
MaTepHsi U SHEPTHS,, H OCHOBHBIMH 3aKOHAMH — 3a-
KOHOM BEUHOCTH MATEPHH H 3aKOHOM COXDAHEHHS
SHEPrHH C KOHKPETHLIMH METOAaMH HCNOJb30BaHHS
IZePHOil 3Heprun. ABTOpP crpeMuJcs 110KasaTb, 4TO
B CBETE OCHOBHBLIX 34KOHOB ECTECTBO3HAHHS BONPOC
00- HCNIONIb30BAHHH SIEPHON IHeprun nprobperaer
SICHOCTb H HAMJISAHOCTb.

Hacrosimast Gpoliiopa sIBAsieTCs HeCKOJIBbKO pac-
UIHPEHHBIM TEKCTOM OOLIeIOCTYIHEIX JIeKUUi, KOTO-
pble 4YHTaJl aBTOP B PasjMyHBIX ayAHTOpHsX. Kaw
B 9TOi GpOLIIOpPE, TAK K B CBOHX JEKUHAX aBToOp
NpeC/iefloBasl Lellb PAaCKPHLITHA B3AHMOCBSIZH MEXKAY
Pas/IHUHBIMH SIBNICHHUSIMH, TIDOMCXOMUIIIAMH B MHpe

10
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atoMoB H Mmoaekys. Ou xoren, yToOLl B 6pommg§
Kpaclioii HHTbIO MPOXOAHJA MBICIL O uerrsl\:;.;;{l;“
MORUMIEHHOCTH BCeX ABACHHII NMPHPOABL OCH i
32KOHAM eCTeCTBO3HAHUA: 3aKOHY BEUHOCTH MaTespno-
1 3aKOHY COXPaHEHHsI SHepTHH. [ToaToMy BCE na no-
sKelHe COAepIKaHHsi GPOLUIOPHl BLINOJHEHO B 2 Kot
NOCJICAOBATENIBHOCTH, UTOObI NpH nepexoie oT o(; ce
NIPOCTBIX NMOHATHII K Gosnee CJOMNCHBIM, OT paccn;l er?ui'r
HHSI  MaKposiBJIeHHil K pasGopy  MIIKpOfIB -
(10 ecTb aBJIeHHil B aToMax) OTUETIIHBO Bme{Iﬂ.\Vlj} b
3TH JiBa OCHIOBHble 3aKOHa TPHPOADL. B‘ Kakoil ;, :(;))M
3T0 YAAJOCh, AaBTOPY TPYAHO CYAHTD; BO :cllHTé‘l-
ciyuae, OH 3apatiee MPHHOCHT 6sarogapioct ira-
TeJsiM, KOTOphle Haiilyr B Opouiiope Te Ml b
HefOCTaTKH I coobulaT CBOM OT3BIBLI H samegnam:
ABTOp noO/b3YeTCA 3[eCh CJyUaeM BLIPASHTD >
napHocts  mpod. B. B. KynpsiBueBy H Tp .
M. B. Heiimany, CcOIIacHBUINMCA MpO4NTaTh Py
KOMHCh M CHeNaBWIMM PR 3aMeuaHuil 1 YKasaHuit
06 u3MEHEeHHH TeKkcTa PYKOTHCH.

©

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

-

1. MATEPHA U 3HEPTHA

Ha6moz1emrmv NpeaMeToB BHeEIlHero Mupa AaBHO
NIpHBEJIH JIIOAEI! K TIPH3HAHHIO, TOYHee K NOJHOII
YBEDEHHOCTH B HX OOBEKTHBHOM CYLICCTBOBAHHHS
STO O3HAYaeT, YTO NpPEAMEeTH CYLECTBYIOT BHe 3a-
BHCHMOCTH OT TOrO, OWIYLIAIOT JIH HENOCPENCTBEHHO
HX JioAu MaH Her. Hannuue oSwmx ceoiicts y pas-
JIMYHBIX NIPeLMETOB, HanpHMep y s6J0Ka RaMus
CTyJla — NMPOTSIXEHHOCTH (T. e, CBOICTBa éa'uumaﬂ:
NPOCTPAHCTBO), MaCChl H T. [. — NPHBEJIO K MbICJH
O TOM, UTO BCe NpeAMeThbl MOCTPOEHB! U3 eAMHOIl

y — N ep'l’[}’ MH p P p
CYLUIHOCTH aT X MHOI ()06 a3H -
N Ol B CBOHX IIpo

MarepuanncTnueckoe MHDOBO33DEHHE  HCXOLHT
H3 TOTO, YTO MHp NO CBOeii Hpupoge MaTepuaJjieH
UTO BCE TO OrpOMHOE MHOrooGpashe oxcpy;xaroumx:

* 'Hac NPEAMETOB H SIBJEHHII — OT MeJsbyaiinieif rfb;
JIMHKH JI0 THTaHTCKHX 3Be3l, OT MeJbuaiililero n o:
CTEHLIEr0 JKHBOTO CYIIeCTBA — BMpyCa IO TaK(I))I‘O
CJIOXMCHOrO JKWBOTO OPraHH3Ma, KaK uesoBeK — pce
npencrabiser co6oii He yTO MHOe, Kak pasJymynb
BUIB! ABHXKYIefica MaTepuu. Hayka moxassis Al
4TO MaTepusi GeckoHeuHa M BewHa. DTO 3Haupt o
MHD, OKDYMAIOLIHI] HaC, He YMeeT HUKaKHX I S

y: PaHML;
;{S:an;gﬂm; Kgﬂual, HH Kpas; OH HHKOraa Hpe 61;51’
BCeraa cyiec

corBope, YLWECTBOBAJ H GYAET CyIiecTro-

12

Declassified in Part - Sanitized C

oy sy e

oty B

ek

573

o~

A uro Takoe MarepHa? 3ameuaTesbHOE IO cBoeif
ray6uxe W TonHoTe OMNpefeseHue MaTepHH JAaHo:
B. U. Jlennuuiv, B nponasenenns «MaTepuanusm
SMITUPHOKPUTHLHM3M». «Marepus,— NUueT B. U. Jle-
HIH,— eCTb (pusiocockas Kareropust Aas obGo3Haue-
HHSI OGBLEKTHBHOII peasbHOCTH, KOTOpas JaHa 4ej0-
BeKy B OLILYLIEHHSX ero, KoTopas Konupyercs, (poro--
rpacupyercsi, oTobpaxkaercsi HalMMH OLLYLIEHHAMY,
CYILECTBYS! HE3aBHCHMO OT HHX>. B neHHHCKOM onpe-
IejieHHH MaTepHu BbiPaMESHB! nanGosee oblHe CBOil-
cTBa BCex Beliell, Bceil MPHPOAbI: OHU CYLIECTBYIOT
HE3aBHCUMO OT CO3HaHHA, OHH MOTYT HamH olly-
mateesi. M3 (akta 0OBEKTHBHOrO CyLIECTBOBAHHS:
NpeaMeToB ClieayeT O6beKTHBHOCTh CYLIECTBOBAHHS
MaTepuy, NO3TOMY MaTepHsi SBJIAETCS 06 beKTHBHOIT
peaJsibHOCTbIO, A@HHOI HaM B OULYLEHHAX.

Ha6monas pasjnuHbie NPEAMETH, Mbl HE MOXeM
He 3aMETUTb HAJHUHs B HHX TeX WJIH HHBIX H3MeHe-
Huil; HEKOTOPHIE STH H3MEHEHHS BBI3BAHBI BHELIHHMU
TIPHYMHAMH IO OTHOLIGHHIO K NpeAMeTaM; TaK, ecld
yIapuTb MOJOTKOM IO CTaKaHy, TO CTakaH paso-
6beTcst Ha OTZedbHHe Kyckd. Ofmaxko B npeaMerax
MOTYT MDOHCXOQHTb H3MEHEHHd, He BbI3BAHHHIE
pHelIHMMK npuyHHaMy. Tak, nanpumep, B psie cay-
yaeB ymaercss HaGmIo#aTh, Kax CTakaH Jonmaercs i
pasBaJHBAETCSl HA KYCKH 6e3 BHAAMBIX BHELIHHX
BosaelicTBuil, HacTo 5TH HSMEHEHWS HRaxce BBI3bI-
BAIOT BrEUATJIEHHE «CIYYyaiHOCTH» 3THX H3MEHEHHH.
Unorga usMeHeHHs B Tele CTOJb Majio TNPOSBIAAIOT
cebs, UTO OHH He MOTYT OBITb OOHapy2KeHbl Haxe
C TOMOLIbIO CrelHalbHbIX NPHOOPOB, HaNpHMEP,
mukpockona. Ho Taxk Wiu nHaue Bce Teslla C Teue-
HHeM BpeMeHH TipeTeprieBaloT 3aMeTHhe WK Majlo
saMeTHHe naMeHenus, OueBHAHO, UTO TH HU3MeHe-
1Msi SIBJSIIOTCSL CJEACTBHEM TeX IPHUYMH, KOTOpble
NpHCYILU CaMHM TeJaM WM TNpeAMeraM. Cosep-
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. .tm;ugo JICHO,  4TO  ofH  mameneng
Olf CYIHOCTbIO, u3 KOTOpOIi
HH, KaK Mbl Bbilue CKasaJ, ¢
gé)u NIOCTPOeHB Bee TEj1a \
.BII;}I(I?)M Bm;;e;%ere HMEIOT MecTo H3MeHernns, to, oye-
npoueécm mmpm[ nponcxomaT Bee
Do Hé\'o » Kax rosopsr (lnmocod)br,
nee AB}:)I(éHMTCﬂ B ABHXEHIH. Dy
passomn Ta}:(ﬂ MaTepuu, moryr nposBsTL cebsi ng-
pasiic nénme}; Hanpmep, ecan rtesp CBETHTCS, TO
Do oDk éue MaTepHH MOMHO na3BaTy cn’ero-
S ekamany | EKgme'r nepemeutaercs B npocTpancTBe
Dt maali e Bpocrbzo, TO 3TO 03HauaeT, uTo Marte.
s, 1 e :\(zcr%ﬂmm MeXaHHYeCKOro nBmke-
voryr g Me\'alx‘ l 00pasoM, nBmKenus Marepuy
UECKHMH, l\zraru'u‘mmjrﬁilﬁ?r“wx‘mﬁ’ <EBGTOBMM”’ e
TEPHH Ha3wlBaloT sHeprieis, ;'1 Boggg;;gg:ﬁ? ;c[: “\éa-
JTHYHBIX  (hopu ABHXKeHMs MaTZ-

KHHeTHYe-
MexaHHueckor
¢ 0 OBHXK
yII/cI), SJIEKTpuYeckyio, MarHHuTHYIO ¥ T TM)’ e
3 BCero ckaaa .

wor O CKa3a®HOro ciegyer upesBbryaj;
ONoXKeHue, yrg oy
SHEPTHA M uTo 3Hepryg

PHamBHOrO HOCHT,

‘ ’ €SI, B 3ToM J

Pras B 3TOM cMbicie 3y -

‘sﬁgpm:m;.ﬂel/l'rax, MaTepus He Mpwer %ﬁ?g Aﬁm

e (ba,x e z:xm HE MOXeT GbiTh Ges Ma’rep'pm. I/?g
» 9TO MaTepus peerga ROJIKHa oﬁnaéxarb

Epl Heu, CJIE}J;yeT HeB
T o I 031”0”(
i © H T

aCTo MOXCHO cjp
BILATE, -
‘OPDOMHOE KoJnye &Tb,” M1

s [IpoHcxonar
cocroAar A.I]pleli\'Ie’l’bl,
MaTtepHeli, us KOTO-

Martepus

\ Counnie H3Nyvaer
H; HMes B Bupy pee

T4aC e npemcra-
Oro Marepranbhoro po-
OThaer c¢Boig 3Hepruio,

MHpa. Koss ckopo o'
Bpemst Kakne-to -

H3MeHeHnus, -

by s T e o

DTHM HOCHTEJIEM SIBJISETCSI CBET, KOTOpLIi, KaK 3TO

-

{cefluac CTajso COBEpILIEHHO JOCTOBEPHLIM, COCTOHT H3-
'yacTHIL Ha3blBaeMBbIX (oToHaMH. TakuM o0GpasoMm,

(].)OTOH]:I SIBJSIIOTCST MaTepHaJbHBIMH HOCHTEJSIMH CBE-

Yrosoii suepruu, nosromy CosHue, Hanyuas (bOTOHHBI,
JreM CcaMblM H3JIYUaeT ¥ SHePruio, YHOCHMYIO STHMH
i poronamu. B Bompocax HCIONbL3OBAHWA ATOMHOM

SHepruu 0coB6yI0 BaXHOCTb # OCOGHIT CMbICJ NpH-
obpeTaeT BLICKa3aHHOE Bhille MOJMOMKEHHE, UTO SHep-
rug He OTAeaHMa OT MarepHH, MaTepus He MOXKET

6bITH 0e3 3HEePTHH,

2. OCHOBHBIE 3AKOHBI ECTECTBO3HAHHA

Ha6niomas mpoueccsl, npoTeKaloiie B NPHPOAL
pan B Ja6OpaToOpHSIX Mbl 3aMeuaeM, uTO MaTepHs
MOKET MelsiTb BMJ CBOEro CyLIeCTBOBAHHSI. Taxk,
HampyMep, KaMeHHbIl yrosib, GpolieHHblii B TONKY
napoBoOro KOTJa, CropaeT M BMECTO HEro MOABJIAIOTCS
NPOLYKTHl CTOPaHKsA: YIJIEKHC/BI Tas, OKHCb yrJie-
pona, BOAsiHOIl Map. B HaHHOM ciiyuae MaTepus, H3.
KOTOPOI COCTOSIT KaMEHHbIH YroJb, nmepelwia B yrie-
KHCJIbIT Na3, OKHCh YrJepoAa W BOASIHOI map; mare-
pHA M3MEHHJA B MPOIECCe CroPaHHs BHA CBOETO Cy-
HIECTBOBAHHS.

Uro ke KacaeTcsl SHepri, Koropasi Obwia npH-
cyllla KaMeHHOMY YIIIO H COjepxaliachb B HeM
B CKPLITOM BHJe, KaK TOBOPST, B MOTEHUHANbHOM
dopiMe, TO M OHa Tiepelia B TPOAYKTH CrOpaHusd,
KOTOpble GAarofiapst 3TOMY YXKe MMeIOT HIyIo, Gonee
BLICOKYIO TeMIepartypy. O'ru NPOAYKTOB CrOpaHHs
SHEeprHst B JajibHeilllleM rnepeliieT B BOAY B NapoBOM
KOTJIe, 3aTeM B Tap, U3 KOTOPOro yxe oHa ¢ ro-

MOIIBIO MapoBOH MAaIUHHBE W/ NapoBoif TYpOHHbL
npeo6pasyeTcsi B KHHETHYSCKYIO SHEpPTHIO (Hanpu-
Mep, TapoBo3a) Wi e Npeobpasyercs B JEKTPH-
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HECKYIO SHEPIHIO H Y)K -3aTeM B KHHETHUECKYIO SHe

THIO IBHxyuHxcs Ten1. Takum oGpasow, SHEprus or
ORHOTO Te/la MOMET NepenaBaThest APYTOMY HJIH e
TIPeo6pasoBLIBATLCST B APYrHe BHIbI anepruy, Cre-
ZIOBATE/IBHO, SHEPrusa 'Kak (JOpMa HBHIKEHHS MaTe-

PHH MOXET MeHATh CBOEro MaTepHaNbHOrO HOCH-

TeJISI.

. HetanbHoe H3yueHle- NpoUeccoB NpespalleHHs
Pa3IHYHBIX BHIOB CyllecTBOBaMHIIS MaTepult Apyr B
JZpyra, a Takixe npespalieHis Pa3nHYHLIX BHIOB
sx:epruu{ ApYyr B Jpyra npHBeJO K OTKPBITHIO ABYX
‘OCHOBHBIX 33KOHOB eCTeCTBO3HAHUS: 3aKOHa Bed-
HOCTH MAaTepPHH H 3aKOHA COXpaHeHIst aHepruu, [lep-
BbIH H3 3THX 33aKOHOB YTBEPXKAAET, YTO MaTeﬁuﬂ He
HCUE3aeT H He nosaABaserési us HHYEro; oHa MOKeT
MEHSTb TOJIBKO BHJ CBOEro CyuiecTeoBaHusa. Bro-
POil 33KOH TOBODHT 0. TOM, yTo JHEPTHA He HCyezaeT
H He nosBJIseTcs us HHUETrO, OHa TaKwe MOXKET
TOJIBKO H3MEHATb CBOI Buj.

ne}?;:AHBa 3aKOHa, 1O MHEHHIO GmIBlIero pesu-

,B H Kajxemuu "ayk C. 4, Basmiosa, B oruerin-

Bo;:ﬁdmpme Beickasas M. B. Jlomonocos. B 1748 r.

-Mla'resz\;i ny Sjrinepy, 3HaMEHHTOMY I'IeTepﬁyprcxo.\ty

) Y, JloMoHocoB nmucan: «

B Hartype cayya Hropese
‘CKOJIbKO uero y

4 OTHHMAETCsl, CTOJIbKO

gg;fgj;}gnn;caﬁ K mpyrofy. Tax, exeny r1’1e yGynet

MaTepHH, TO YMHOXKHTCH

Mecre... Ceil Beeobief; i Kot moocr

€CTeCTBeHHOIl 3aKOoH 11 -

paerca u B camble mpasug P eno,

a IBHXKeHUSI: uBo T
JBHXYLIEe CBOell cuioio : o
Apyroe, CToOJbKO e
Y €ebsl TepsieT, CKOMBKO CoOGLLa coT0-
coobiaer apyrom
. KOTO-
—E:S'Bg?o lIleII;(::T,gBH)KeHHe IIoJIy4aer...» Pachi"rpuBaﬂ
BBICKa3bIBatus Jonor

' [ 10COBa, Jierko

ggf:gg}hl{;? OHa sBJsieTCH (opmynuposkoi; ’3-aKoHa

arepun «..rae ybyger HECKOJMIbKO MaTe-
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PHH, TO YMHOXHTCSI B APYroM Mecre». Bropas yacrts,
HECOMHEHHO, MOXeT CYMTaThCsi (OPMYJIHPOBKOH 3a-
KOHA CcoOXpaHeHusi 3Hepru#. JIOMOHOCOB He MOT
HCIIOJIB30BaTh CJOBA «3HEpPPHsi», MO0 3TOro CJOBa
eule B XVIII Beke u He cyIecrBoBajo, HO MBIC]b
JIOMOHOCOBa BEIpa)KaeT IO CYLIECTBY 3aKOH COXpa-
HEeHHsI SHeprHH.

ODTH [Ba 3aKOHA €CTECTBO3HAHHSI COBETCKHE Yue-
Hble To NOYHHY ObiBlIero npesufeHTa AxafeMHH
Hayk C. /. BaBunoBa 0GbeAHHSIOT, HasbiBasi HX 3a-
KOHOM coxpaHeHust JIoMoHocopa, B cBere amux AByX
3aKOHOB €CTeCTBO3HAHMs KaXyrcs COBEpIIEHHO He-
JICMIBIMY  YTBEPXKASHUST HEKOTOPHIX 3apyGelKHBIX HC-
cJlefioBaTelieil 0 BO3MOXKHOCTH IpeBpalLieHHsT MaTe-
PHH B 3Hepruio ¥ o6paTHO — MaTepHaiHM3alUHH SHep-
THH, TO €CTh €e NpeBpalleHHst B MaTepHIo.

Ilpexkae Bcero HEOGXOIHMO KPAaTKO OCTAHOBHTBLCH
Ha TIOHATHH BblaeseHHe 3HepruH. Kak y»Ke rOBOpH-
JIOCh BBIlIE, BCSTKOMY Tesy INpHUCYIle TO WJIM HHOe
KOJIMYECTBO SHEPIHH Jaxie B TOM CJydyae, ecJH TeJo
110 BHELIHHM NpH3HAaKaM HaXOLUTCS B IIOKOE; 3TO
KOJIMYECTBO 3SHepPrHH MOXKHO HasBaTh SHeprueil no-
KOS, WIH MOTEeHIHAaJNbHO{l, TO ecTh CKPEHITO 3Hep-
rueli. OXHOBPEMEHHO 34eCh OTMETHM, YTO MacCy
TIOKOSILIIErOCST TeJla HasblBalOT Maccoil noxos. Ecau
TEJIO U3 COCTOSTHHSI [MOKOSI MPHXOAHT MOJ AefCTBHEM
sHEIIHero Ha Hero BO3JECTBHS B JABHXKEHHUE, TO eCThb
npuo6peTaeT HEKOTOPYIO CKOPOCTb, TO, KaK FOBOPSIT,
OHO TNpHOOpeno KHHETHYECKYIO SHEpTHIO; KOTOpas

o MU
H3MepsIETCHd BEJIHYHHOH —5—, TAE MM -— Macca Tena H

U — €ro CKOpOCTb.
B gBuwxyuieMmcs TeJe €ro MOJHAas SHEPTHs Co-

CTOMT H3 DHEprHH IIOKOS — MOTeHUHAaJbHOH 3Hep-
o muy?
THU — U KHHETHYEeCKOH 3HEeprHH -—2—. B psige cay-

2563 ' 17

Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in

Z:g; r;omnunamnaﬂ SHEPrHsl Tela MOIKET TpPOSIBUTD

ceon TOM, YTO OHa NOA BO3AEICTBHEM HHUTOX-

i K"Hno CBOEIl 3HAYHMOCTH TOJUKA NpeBpallaeTcsi
THETHYECKYIO 3uepruio, Tak

. , Hanpumep, B3phbIBYa-

TO€ BELIeCTBO NOA BJHSHHEM yjapa HJIH ;IeTc?Hauun

paspyllaercss, H NPOAYKTHL ero paspylleHist HMEIoT -

222:11;23&;};&10 KHHETHYCCKYIO 3HEprHIO, YTO BHI3bi-
BaHHEe YAapHOI BOJIHBI
1 ’ H MOXeT no-
B 34
mﬂei{ 1;”3;;3 cOG0Il Te MM HHble MexaHHYecKie paspy-
nenevmd'm 3£:HHOM ényqae NPHHATO TOBOPHTb O BbI-
pruy. CjaeoBaTesbHO
! B paccMOTpeH-
HOM npHMepe CJOBaMH ' o605
TH BbILEJIBHHE 3HEPrHH o6
HaloT npeodpasoBaHie 3H  norer.
1eprim U3 CKpPBITON, f10
npe : Tell-
g::;ggog eé]‘))c\)})amm B (opmy KHHE’I‘HllecKyI(,). Ipn
Ma 4acTo HMeeT MecTo CB
eyeHHe mpo-
ggggggﬂgaspymemm B3DLIBYATHIX BELUECTB HJIH 56—
pasor ée uie CBCTa B MOMEHT CaMOro paspylleHls
e ey \;TBa. Haunyuenne ceera takse masbrsaior
S oénaiiigrﬁu‘ Igo CYIWIECTBY 3TO BblJesIeHHe
) peobpasoBaHHe CKPEHITOL
LUHaJNbHOIl 3Hepruu B 83 5 oneno.
3PLIBUATOTO Bellec
na. ] TBa B CBETO-
H)!;e f:ff;ﬂ?’ KOTOpYyIo HecyT .c_cofoii mMaTepuasb-
Shem TaLel CBeTa — (oToHbl. WTaK, BhizeseHneM
ohepran O HasLIBalOT npeoGpasoBanie nNOTEH-
e aﬂgu SHEPTHH TeNla B KHHETHYECKYIO M CBer:
MaTepHa?Il;I:IH. -Koneuro, sru. nocstenuue nmeior CBOHX
heeypHae bIX HOCHTeJell, KuHeTHuecKylo 3Hepruio
Hecy CBEpT Olgrxgr;; Paspyllennsi B3pLIBYATOrO Beile-
, HEPTrHio
crea, p HECYT (HOTOHBI — yacTHIb!
Yuureipas NpeBpallleHHS.
zlgu Apyr B Ipyra H 3axo
TKO YBHIETb, YTO MEXIy Bj
. ] Y BHAAMU 3Hepru;
J i
;:gem:(():;BOBaTb SKBHBaJIEHTHOCTD, TO eCTph o.m}lllgjﬁma
n.mmwaZicm srfeprnn LOJIXKHO BBIP@XKaThes B aq-:
HbI) BHAZX DABIHYHBIMH YHCIEHHLIMH BgJIH

PasHUHLIX BHAOB 3Hep-
H COXPaHeHus SHepruu,

ya v
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ypnami, YTo6l 3TO OGLIIO MOHATHO, PAcCMOTPHM BO-
npoc 0 (opMax NepeHoCa SHEPrHH OT OAHOro Teia
K Zpyromy. Msyuenne nepeHoca SHEpPrHH MpHBEIO

. K yGexaeHiio 0 CyLIeCTBOBAHHH ABYX TaKHX (hopm,

uMenno: paboThl ¥ TEMJIOTHI.

IoauuMas KaMeHb Ha HEKOTOPYIO BhLICOTY, Mbl
BLIMIOAHSEM PabOTy, TO eCcTb NPHJIOXKHB K KaMHIio
HEKOTOPYIO CHJy, MBI TIPEOjosieBaeM CONPOTHBICHHE
CHJIBI TIDUTSIDKEHHsT 3eMJIM H TeM CcaMblM  yBeJH4H-
BaeM OSHeprHi0 KaMHsl; €ro JHepPTHs Ha HEKOTOPOil
BbICOTE OT YPOBHSI 3eMJIH GOJblIe, YeM ero dHeprus
wa yposHe semuin. CuefoBaTeNbHO, BLIMOMHAS pa-
GOTY MOAHATHS KAMHS, UEJIOBEK CBOIO SHEPTHIO Nepe-
naeT KaMHIO, H, TakuM o6pasoM, paGora, ABJASCH
Tpou3BefeHHeM CHJbI Ha npoiiieHHbllt NyTh, €CTb
(opMa nepelayl SHEPrHH OT OAHOTO TeJa, B naH-
HOM CJvuae uejoBeKa, JpYromy Tejy — KaMHIO.
Jlerko noxkasaTb, YTO KOJHYECTBO nepenaHHoi sHep-
PHH UMCJEHHO DAaBHO BHINIONHEHHON paborTe. TakuM
06pa3oM, BCAKHIl pas, KOraa uuer peudb o nepejaue
sHepruu B Buge pabOThl, MOXKHO ee MpPEICTaBUTh B
BHfle POH3BENEHHS CHJHI, TIPHJIOXKEHHOH K Teny, Ha
nipoitaeHHblil TeNOM NyTh, H 3Ta pabora UHCJIEHHO
paBHa KOJHUECTBY TiepeHeceHHO! SHEeprHH.

Ilpyroii opmoit mnepenaun 3SHEPrHH SBJIACTCA
TenjioTa. Drta (opMa B OTIHUMe OT MEPBOH He MO-
JKeT ObiThb INpeiacTaBlieHa NIPOH3BEJEHHEM CHJLI Ha
npoiifienHelt MyTb. OHa HMeeT MECTo Jmbo npH He-
TIOCPEJICTBEHHOM KOHTaKTe [BYX TeJ, HanpHMep,
Teja Gojee ropsuero W Tesa Gojiee XOJOIHOrO; HJH
JKe TiepeHoC 3HepPruH OT TeJa ¢ BLICOKOI TeMIepary-
poit K TeJly C HH3KOit TeMnepaTypod NPOHCXOLUT BHE
3aBHCHMOCTH OT TOTO, HMeeTCs JAHW MeXAy HHMH Heno-
CpeiCTBeHHbIl KOHTAKT HIH HET. B stomM ciyuae
fiepeHoC SHEPTHH oCylilecTBsSETCS CBETOBEIM HaJyde-
HHeM, MOHUMAs MO MOCJHeIHHM [OTOK (hOTOHOB.

ox ‘ 19
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naEHgBeTe CKasaHHOro KOJIHYECTBO snepruy, nepe:
o € OT OQHOro Tesa i Apyromy B (bopMe Ten-
» MOXHO HasBaTh KOJI4YecTBOM TEMNJOTHI; GoJiee

TOro, TEIJIOTY MOXKHO p
accMaTpuBaTh G 3 -
THIO B MOMEHT ee nepexoza ’ rena SHep

romy. ’
My. Taxum Oép&SOM, HCHoJB3yeMOe HHOTJla mnoHs-

;ﬁgngsgﬁzz;g SHEDTHSl KaK BUI SHeprHu He nyeer
cnepiiMe bz;rm{ouro H TeOpeTHueckoro o6ocHoma-
Hha, ¢ PBE3IOH HayyHOl JTepaType TEPMIIH Ten-

SHEPTHS NIepecTall HaXoAHTL cebe NpHMeHeH e,

Vimesn B BHRY BCe CKasamHoe
PaTHTbLCS K Bon ’

T'HH,
q

Koi sHeprum — spr
B kav y
aﬂepmii ;elfggﬁﬂ f.rgginuu H3MEpeHHs MexXaHHueckoii
» PaBHBI! paBore cuup
| B O
ﬁ::%rcﬂﬂg NyTH B ozuH Cantumerp. Iuua e }g}-,
] Macco.c;{ngou, KoTopas, Gyayun npumomena x Teay
 aracco cx%}gcl; TpamMM, obycsioBaupaer Y Hero us-
TH Ha o -

coymme [UH  CaHTHMeTp B OLHY
, ;;Toébl TIpOUNINIOCTPHPOBATE .
KgMe,mfmé:TaTqug NPHUBECTH Takoi} npuMep: ecau
oy AVI:IaCCOH B OMHH rpamm nommsty ya Bbl-

'H METD Hag; yposyeym 38MJIH, TO /s 3TOrO

1o

Poélﬁg'ru; e};%oBzioesz[HMO BLINOsHKTL paBory 98 100 3p
» 1, ¢ bHO, ero . R}

GoJbire fa 98 100 =§,8 P 3616DDH51 Ha 3TOli BhlcoTe

4
3
He semun. Taruy o6pasom e, ey Ha ypos-
?

-BHIHM, y

; | TO B ;

mﬁgocpz;wmenbﬁo OY€Hb HeBeJsuKa, baﬁmaegmmfa

paBng MMOMETD paBha 9,8] . 1(7 3pros, To oy
AEBSHOCTA BOCLMY MHJIIHOHAM cTa s

papia : Ta ThICSYam

Emmuua H3MepeHuq MeXaHHyec

BCJIH‘IHH)’ oaHoro

OT OAHOro Tejla K Apy-.

.

EnuHuUa H3MepEeHHs 3HEPruH, npHMeHsemast
B ATOMHOM ()H3HKe,— MErasJeKTPOHOBOJLT

Kaxk wusBectso, HauMeHblueil uyacTuieil OTpH-
LATeJIBHOLO 3JIEKTPHUECTBA  SBJSIeTCH  3JIEKTPOH;
3/eKTPOH -— MaTepHajbHas 4acTHIa C Maccoil
noxoss, pasHoit 9,0.-107%® rpamma, TO €cCTbh
0,0000000000000000000000000009 r; mnameTp 3Jjek-
TpOHa, eyl NMoCJefHHll paccMaTPHBATh KaK LIapHK,
pasen 10713 cM; 3siekTpHUECKHil 3apsil 3JEKTPOHA
pasen 1,610 "kynona. HarnsiaHoe mnpencrasie-
HHe O KYJIOHe MOXET AaTb TaKoe CONOCTaBJeHHEe:
3JIEKTPHUECKUiT TOX B OLHH aMIlep O3Hauaer npoTe-
KaHHe 3JEeKTPHYECKOro 3apsiia B OAMH KYJOH uepes
ceyeHye TIPOBOJHHKA B OJHY CEKYHAY.

B xauecTBe eJHHHIB H3MepPEHMs 3SHEPrHU IPH-
MeHsieTesl MerasJiekTpoHoBosbT (MaB). Droit BeyH-
yuHO{l HA3bIBAIOT Ty SHEPTHIO, KOTOPYIO NpHOGperaer
3JeKTPOH, NMpoGexaB B TNOCTOSHHOM 3JIEKTPHYECKOM
rojie pasHOCTb MOTEHLHANOB B OXHH MHJUJTHOH BOJbT.
DJeKTPHYECKUM NoJieM HasblBalOT OocOOHIH BHA MaTe-
pHH, OKpY»Kaiolleji BCAKHI 3JIEKTPHYECKHIt 3apal;
3JIeKTpHUECKoe TI0JIe BO3HHKAeT M MeXAy IByMs
3JIEKTPOAAMH, OMHMH H3 KOTOPBIX HOJMKeH 6biTb noso-
SKHTeJbHBIM (2HOM), @ APYroil oTpHIUATeJbHBIM (Ka-
Tox) . Tlocko/bKY 2JEKTPHYECKOE MoJie sIBJfeTCS Ma-
Tepiel, a MaTepun BCera MpHCYLie HEKOTOPOe KO-
JIHUECTBO DHEPIMH, TO M 3JeKTpHueckoe moJje obna-
JaeT SHeprueil. DJIEKTPOH, NONaBUIHH B TIOCTOSTHHOE
_oJleKTpHYecKoe TM0Je, HCNBITHIBAET C €ro CTOPOHB
CHJy, TIOCTOSIHHYIO 1O BEJHYHHE ¥ 3aCTaBJAIOLIYIO
ero JBHTATHCSA K TIOJOKHTEJABHOMY 3JIEKTPORY. DJieK-
TpHuecKoe moJie CoBepluaer paGoTy mnepeMellenus
9JIeKTPOHA, B Pe3y/bTaTe UEro SHeprus nojsi mepe-

BOMJIOLLAETCS. B KMHETHUECKYIO SHEpruio 3JeKTPOHaA.
Tax, ecan JeKTpoH umeeT sHepruio 0,05 Mag, To 0H
' 21
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¥NMeeT CKOPOCTb 000 X%,
D 130 000 cor 7 €CJH XK ero sHeprus

yseanuurest go 0,1 Mss, To ckopocth Bospacrer 110:

BestHumuHbl 190 000 —r
0 BestuunHe 1 Mas, cpa

, BHHM €e C OJHHM 3Prom
Oxkasslsaercss, 1 Mos pasen 1,6 - 107¢ apra. prot

E
AHHHLA H3MEepeHHs SHEpPruu, nmpUMeHsiemMasi aaa
H3MEpPEeHHst IHepPruH TeJl,— KaJopHust

peHK:cK gﬂn:;:gixano% BbIlLlR, HEMOCPENCTBEHHBIT me-
petioc dueprn é'r O"r OLHOTO Tela K APYroMy MpH HX
Aot 06‘onx ;«eCT% NP HAJIHYBKM PA3HOCTH TeM-
Dopp a6ox €. [0 KOJHYECTBO 3HEprilH, KOTO-
YTOGHI nommbnl}{;r:.\?rﬁgﬁi FpabI/IMy o o
OT TeMnepatyps 15,5 }10_16,53},“331393%1;”;3”2??;?

JIopHeli; Besnuuny
IHHY, B ThICSI4Y pa
BaloT GosblNoil Kajopue. Y Pas Golbuiyio, wasti-

HSMCD&HHH yTo
! Nnoxa3saJu
612 1019 JIH, OLHa KaJopus paBHa

4,18 . 107 KpoMe TOro, oHa paB
»ll,a M Mil;;‘ga. Ha ocosanuu BCex npmengp;m},’[i
TOTO WK e 1?0 c§crasnrbr_'ra'6nnuy Anst mepecyera
! OJTHYECTBA 3HEpr:
H—mél}é;nims"uax' l Msp=16. logem; r‘;. Tlex Ha
25310 Mon: 1 xan=2012. 10 Mo 1 Mo —
’ KaJ, IPr = . 108~ -
=4,18.107 smej P 2,39 - 10~ %kau; 1 kan =

3. KOJIMYECTBO 3H
EPTHH B TOM HJ
TEJE H NOHATHE ATOMHAS 3HEP?H}P;HOM

Brime YKaselBasoch, yto
%en obnanaer HEKOTOPbIM
O3HHKaeT BOMNPOC: Kakos

BCAKOE TeJio, Miiu apen-
KOJMHYECTBOM SHepTHH.
0. 3TO KOJIHYECTRO 3HEp-

corc - TOOb! GIMETb mpeacTaBJeH e |

ruu? OTBeT Ha 3TOT BONPOC JAaeT H3BECTHOE COOTHO- °
wenne A. Ditnwreiina mexay sHepruedi (E) u mac-
coit Tena (m) )

E =1mc?,

rle ¢ — CKOpOCTb pacmpocTpaHeHus cBeTa B BaKyy-
Me, BeJHUHMHA NOCTOSTHHASA, He 3aBHCHALlas HH OT Ka-
xux (hakTopoB u paBHas 2,99776-10'° cm/cex. Tpu-
GNIKEHHO ¥ BMECTe C TeM HOCTaTOuHO TOYHO 3Ta
peJIHUEHA MOYKET GbITh IpHHATa paBHoii 3+ 101 cv/cex,
TO eCTb CKOPOCTb DACIpOCTPaHEeHus CBera pasblid
TpeMCTaM THICAUAM KUJIOMETPOB B OAHY CEKyHAY.
D10 COOTHOLIEHHEe BIepBbie YCTAHOBJIECHO OfHwreii-
HOM H HOCHT ero MMs; BeCcbMa Yacro ero Hempa-
BWIBHO HA3LIBAIOT 3aKOHOM 3KBHBAJIEHTHOCTH MaTe-
puM ¥ SHeprmH, W/IH 3aKOHOM SKBHBaJEHTHOCTH
Maccsl 1 sHeprud. HenpaBuIbHOCTb TaKHX Ha3BaHHI
BHAHA M3 TOTO, YTO MaTEePHs W SHEPrHs IO CaMOMy
CBOEMY CYILECTBY He MOTYT ObiTb SKBUBAJICHTHLIMH;
TO JKe caMoe MOXKHO CKasaTh ¥ O Macce H JHEeprHi.
CootHollienue E = mc? Gbui0 MPOBEPEHO Ha MHO-
rux o6beKkTax, HayuaeMbIX aToMHOI (pu3HKOH, H A
BCex TPOBEAGHHEIX ONBITOB OHO OKa3aloch Geaympeu-
ubiM. Besuunka E oxpaThiBaer CoGoil BCe BHABL
SHEPTHH, KOTOpbe CBOWCTBEHHBl TOMY HJH HHOMY'
Teqy. D10 0GCTOATENBCTBO HMEET 60JIbI110e TTPHHIH-
NMajbHOe 3HAueHwHe, TaK KaK OHO MOQYEPKHUBAET .
OBILHOCTD BCEX BUJOB SHEPTuH; KpoMe.TOro, 5T0.CO-
' OTHOLUEHHE, 0KA3aN0Ch NMPHMEHHMBIM K caMbiM pas-
JIHUHBIM OGDBEKTaM, K 3JeKTpoHy, (OTOHY H T. O.
TTocKONbKY BeNMYHHA €2 sIBJIsleTCS BCErAd NOCTOSH-
HOl1, TO BCAKOE M3MeHeHHe SHEPTHH Tella HEMHHyeMO
pieuer 3a co0oil COOTBETCTBYIOIiee H3MeHEHHe €ro
Macchl; MO3TOMY KOMHUECTBO SHEPrHH B TE/e MOXKET

- GLITb OlLIEHEHO BENUYHHOIl ero MacChl. .

He npepcTapisieTcs CTPaHHBIM YTBEpPKACHHE, dTO
’ 23
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Costue exe :
‘ MHHYTHO H3Jyyaer g
paBHoe 250 . 10 'I‘OHHaMn) PAIHIEETR Stepri,

o 1;( ;‘J({);:«qy WIH HHOMY Testy Gyner NPHAAHO Heko

HYECTBO SHEPIHH, TO co :

JHYHTCA M Macca Tena. Tak. it o YBe-
t

] ABHXKYIIHICS

o 1 3JIeKTpO

'ré.n ?,ﬁ?ﬂbmyl{? Macey, uem NIOKOstLMiCs; ropnl:xeg
eeT  60nbuyIo Maccy, uyeM TO ke Teso

C MeHblueil TemmepaTypoii
Ypoii. Ecau 3acra
HHOE TeJlo, mepBoHauasbio eI

Kositier:
nerocst Tena Ey u ero KHHETHYeCKOH sHeprui A E

. E=E,+ AE.
OOTRETCTBEHHO Ma
¢ca ;BHXKymeroc
1 1
CYMMe Macchl nokosierocs “rena my ;eqlimgawa
pocra

JIHYHEM KHHETHUEeCKOIT

YMHOXHB nocjes-
» MBI NOJIy4yuM A

2 —
me*=my? 4~ c2Am,

Ecan um
€Tb B BHAY, vy 2
OYEBHIHO, Y, o me

Hee BblpaxceHye Ha o?

= 2 — 7
=E, my2=E, o,

CAm = AE, .
4, ClIefoBaTe by och
C. O, IIPHPOCT M !
o cae | CT Maccel Am, o6 -
aJHYHeM y Teya KHHETHYeCKo sﬁeprﬁinopB:;:H
?
. A/n:ﬂ. =4
[

H paBeHCTBa

BO3BegeH-

)2=9. 10%, 1o

Mana, p -

T&JI  upesBhIyaiing Mal;lil

ThIO pacnpocTpanenus CBe-
CCOB ~ B« 06kIneHHOj JKH3HH

N 2

S o g

e
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§ MOMCHO COBEPLIEHHO He CUHTAThCSI C H3MeHeHHeM
: Maccbl NIpH MPHOGPETeHUH TeJOM KHHETHUECKOH
sieprud, B aTOMHOIl ()H3HKe H3YyalOTCH TaKue fiB-

JIEHHsI, KOMJa Te HJH HHble uYacTHubl (HamnpuMep,
S/MEKTPOHB) MOTYT HMeTb TpoMajHble CKOPOCTH,
G1u3KHe K CKOPOCTH pacnpocTpaHenus csera. B aToM
clyuae, OUEBMAHO, Hesp3si npeHeSperaTh H3MeHe-
HUeM Maccbl Tena, OGYCJIOBJIEHHOTO [ABHKeNHeM

. TeJia.

Bo BcakoM coiyyae Macca Tesa, Kak 3TO CJeayeT

' 43 cooTHouleHUusl E == mc2, MOXeT paccMaTpuBaThCs,
i ¢ ONHO{I CTOPOHBI, KaK TaKoe CBOIICTBO TeJla, KOTO-
. poe CBOMM HCTOKOM HKMEET 3Hepruio Tejla M 8-

JISIeTCS] Pe3ysibTaTOM ee NpOABJEeHHs, a C JApYyroii

* CTOpOHbBI, KAK Mepa KoJHuecTBa 3Heprud. IlosTomy,
BOCHOJIb30BABLIHCh  3THM

COOTHOLIEHHEM, MOXHO
OLEHHUTb TO KOJHUECTBO SHEPruH, KOTOPHIM objanaer
paccMaTpuBaemoe Tesio. Hajlo umMeth B BHAY NpHMe-
HUMOCTb 3TOrO COOTHOILEHHS KO BCeM TeJiaM, H 1O-
TOMY OfMH FpaMM Xenes3a, OIHH TpaMM 30/0Ta,
OAHH TPaMM IlecKa i mo6oe Jpyroe Telo C Maccoi
B OLHMH TPaMM HMEET OLHO H TO JKe KOJIHUECTBO
sHepruH. UTOGH! OLEHHTb 3TO KOJIHYECTBO, AOCTATOY-
HO B CooTHOWeHHe L = mc? nocTaBUTb BMeCTO M
enquHuLy, a BMecTo ¢ 3 - 10'° (Tounee 2,99776 - 1019),
W TOTZa dHepnHs Teja C Maccoil B OXHH rpamMM BBHI-
pasutcs cienyiowny uncaom: E=1-(3-100)2=
=9.10% spros. Takum o6pasoM, Teslo C Maccoli B
oLHH rpamM obsiagaer sueprueii 9. 102 spros, or-
clofa CJefyeT BO3MOXKHOCTb H3MepSATb KOJHYECTBO
JHepruy B EIMHULAX MAaCChl; Ha OCHOBAHHH CKa3a-
HOrO MOMHO COCTaBHTb TAaGJHILY eNWHHI[ H3MepeHHsI
SHEprHH.

I r=9-10% spros

1 r=>56,25-10% Mss

1 r==2,15.10" kaa

1 Ipr = 1,1- 10_21. T
1M3B= 1,78 10727 r
1 kan =4,65-10"% r
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mo6oil npeaMer, XoTs OBl H'C O4eHb MaJioii Maccoit,
#o MOryuinil GbITH B3BELWIEHHDIM Ha 06bIyHBIX BeECax,
COLEPIKMT OrpOMHOE KOJIHYECTBO SHEprHH, WM 7O-
CKOJIbKY JUOMH B CBOefi JII3HH OKpYXKeHbl pa3/iii-
HbIMH TIpeAMETaMH, OHH OKPYXKeHbl OTPOMHLIMH 3a-
facaMi SHEepTHH, 3aK/IOUEHHOi B 3THX MNpeAMeTax.

p GVANGY GYANIR OIS
RN A

KLY

0dun zpamm

Tpu MULICAYY MOHH YBAs sewecmea -

Puc, 1. Jlpa ToBapumx cocrasa sesyT 3000 T yras. Mpu

ero Cropaniii BLIAEANTCH KOMNYECTBO 31eprit, SKBIBAIENT

1oe TOMY, KOTOPOC CONEPIKHTCS B OAUOM rpamme ao6oro
BelecTsa

CKoJib HeOBOCHOBAHHBIMH KaXKyTCsl YTBEPIKAEHINS
3apy6exHbiX 3KOHOMHCTOB O TOM, HTO 4yeJiOBeueCTBY
IPO3HT 3HEPreTHUECKHIl rOJOJ, MOCKOJBLKY HCUEpMNbl-
BAIOTCST 3aNackl KaMEHHOro yris H Hedru. Jloaam
JIOCTATOUHO HAYWHThCS U3BJIEKATh 3HEPTHIO M3 OKDY-
JKAIOLIMX MX TMPEIMETOB, HYXXHO pPacKphiTb CeKpeT
NpUPOAHl ¥ HAYUHTBCH BBIAGJSTDH JHeprHio H3 TeX
WA MHBIX TeJ1 M HanpaBJsTb €e Ha pelleHyue Ha-
CyUIHBIX OOIEeCTBEHHBIX 3anad, yto6bl ABHTAJHCh
noesza, NapoXoJHl, OCBeLlaNuCh TOpoAa, paboTaJu
dabpuky u 3aBOAbl H T. A

IMepen Ji0AbMH BCTaeT GnaroponHeiimiast 3ajgaua
pemuTh NpoGieMy HCIONL30BaHIs SHEPriH, 3aKJIo-
yeHHoii B Tenax npupoibl. KoHeuHo, HAlO HMETb B

7
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BHAY, UTO He M3 BCeX TeJl OXAfAKOBO Jerko Gymer

H3BJIEKATb 3HEPrHiO; y ORHHX TeJN 3TO 6)’AE’I' cpasB-,

HHTEJbHO JIETKO, y APYMHX TPYAHO, a Y TpETbHX
MOXXeT OBITh M Jaxe IOKa HEBO3MOXKHO.
BosHHKaeT BoNpoc, B KaKxoil CTeneHH yaacTes Jio-
LM H3BJEKaTb 3HEPDHIO H3 Ten npupoxbl? Benb B
CBeTe CKas3saHHOrO_Bpillle MaTepusi He MOXeT OblTb
6e3 3HepruH, NO3TOMY He HMEET CMEIC/Ia TOBODHTH
O MOJIHOM HCIIOJIb30BAHHH BCeli SHEpPruH, 3akJloueH-
HOi B TOM msiM HHOM Teste. Heanss aymath, uTo
JIOLH He HCNOJIb3YIOT 3TY SHEprulo; Ha NpHMepe ro-
peHHs1 KaMeHHOro yIJIsi, XOoTst 6Bl B TONKE MapoBOTO
KOTJIa HJIH B3phIBA TPOTHIA [JIf Pa3pyileHHS rop-
HBIX TTOPOJ, JIETKO YOeQUTbCA B TOM, UTO 3Ta SHEPrHS
HCTIOb3YeTCs, HO TONBKO B MaJIOil CTeNneHH, NpuMep-

o — 1 g
HO paBHoil 1078 9 (100000000 %), TO €CTb HCIOJb-

3yercst 10710 nosist Beeit SHepriH, 3akIOueHHON B Ka-
MEHHOM YrJjie WJIH B3phiBUaTOM BeluectBe. OmHAKO
9Ta HHUTOXHO MaJslafl A0Js HCIIOJIb30BAHHS SHEpruHu
TeJla He MOXET HacC YHOBNeTBOPHTb, HafO NOBBICHTD
KO(P(HUHEHT HCNIOIB30BAHUA SHEPTHM.

Kaxk 06 3TOM noApo6Ho Gyner ckasauo B nanbHeli-
lueM, BEJIHYAIILINM NOCTHXEHHEM COBPeMeHHOIl Hay-
KH H TeXHHKH SIBJISIETCH HCIOJNb30BaHHe B aTOMHDIX
KOT/IaX KaK HCTOYHWKA SHepru|, HalpHMep, OnHOIT
13 PasHOBHIHOCTEll ypaHa — ero 1130tona ypau 235.
OnHako 3TO TONBKO HepBbiil, war_Ha NMyTH MHPHOro
HCMOJIb30BAHHSI BHYTPUSIAEPHOI sHepruu. Jas Bbige-
JIEHHS ee MOKA TNPUMEHSICTCA TOJIBKO Ynpapisemas
UeJOBEKOM LeMHAS PeaKuuss JAeJeHHS fAep ypawa.
B pesyabTrate Takoro npougcca ocBoGOMKmaeTCH
JIMLIL  HHUTOXHA® 1O TpOMajHeillHX 3amacos
SHEpruH, CKPLITOIl B BeutectBe. JlocTaTouHo cka-
3aTb, YTO MPH 3TOM OCBOGOXKAAETCH MeHee OfHO
TBICSUHOIT TOJIH BCeil 3HeprHu- Eeluectra.
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L1279

BapEIBbl aMepUKaHCKHX aTOMHEIX 60MG Hal ropo-
namu Xupocuma u Haracaku B aBrycre 1945 . u
WCIbLITAHWE [APYCHX aToMHbIX 6oM6 B MOC/HEqHHE:
rofibl ABJAIOTCA IIPHMEPOM HCMOJNb30OBAHUA SHEPrHH
0co6bIX BeliecTB — ypaHa 235 u naytonus 239 —
npumepHo Ha 0,1%.

B Hacrosilliee BpeMsi Mbl SIBASIEMCSl CBHAETEISMH
BHeLpeHHs] HOBOTO 3HEPreTHYeCKOTO HCTOYHHKA, MO-
3BOJISAIOILEN0 HCNONBb30BaTh aTOMHYIO SHEPTHIO B Ka-
YyecTBE HCTOUHHMKA MeXaHHYecKoil M 3JIEKTPHYECKOIf
suepruu. Jlaxe T0 CPaBHHTEBHO MaJloe KOJIHYECTBO-
AfepHoil HepruM, Kotopoe ceifiyac Hay4HIHCh HC-
nosnp3oBaTh (oxono 0,1% sHepruu pacluenisio-
muxcs saep), sBAsercs KOJOCCAJbHEIM TO CpaBHe-
HHIO C 3HeprHeil, KoGriBatouleiicss NyTeM XHMHYECKHX
npeo6pasoBaHHii.

Ycnexn HayKkd CO3Zajii BCe YCJIOBHsI JUISL BBITION-
HeHHMS 3ajaud HCMNOJb30BAHHSA B MHPHBIX LeAAX
SHepTHH PAacCILUEMVISIOMHXC AAep, XOTsi Obl AN Ha-
yaja Ha 0,1%.

Hecomsienso, B 6yaylieM HayKa Hailjer OyTH HC-
NOJIb30BaHHs SHepruH TeJ B Oojblieil CTeNeHH, HO
HcnoJibsopatie ee u Ha 0,1% y:Ke 1aCT YEJOBEUECTBY"
JeiiCTBHTEIbHO OrPOMHBIE KOJHYECTBA JHEPTHH; Mpo-
CTOiT TTyTb HCNONb30BaHHS ee BHAyalle Aaxke TOMBKO
Ha 0,1% paspeiyT yxe MHOTHe 3aJjauH COBpeMeH-
HOit SHepreTHKH. UeNoBEYECTBY HYXHO B Oydyiuiem
HayUHTBCS MOJIHEe HCIONb30BATH IHEPTHIO Tex HJIH*
WHBIX TeJl TIPHPOJIbI, HAMPABHTb 3TO OTPOMHOE KOJH-
YyeCTBO SHEPTHH Ha pellleHHe HapOAHO-XO3§IICTBEH--
HbIX 3afady.

DHeprusi TeJi, O KOTOPOil peyb Luia Bbillle, Ha3bi-:
BaeTcs -aTOMHOII; HeBOJIBHO BO3HHKAaeT BOMNPOC, MO-
yeMy 5Ta SHEpPTHsi HA3bIBAETCS ATOMHOIL? OrtBer Ha
MocTaBJIeHHbI BOIPOC MOXHO MOJNYYHTb, PACCMOTPEB
npoGneMy CTPOEHHs BeLLeCTB, TO €CTb TeX KOHKpeT-

' 29
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IIBIX BHOOB MarTepHIl, H3 KOTOPHIX [IOCTPOEGHBI BCe, |;

TeJ1a TIPHPOXBI.
Ha ocHoBauun cxasanxoro npexae BCero MOXHO

BaKJIOYNTb, YTO aTOMHaf SHEeprusy He eCTb HeuTo.

-oco60oe H HCKIIOuHTeJbHOR siBJenue. HaoGopor, oxa
BecbMa OCBIYHA, M C aTOMIOI 3ueprieit Jioxn Bce
BpeMsl HMEIOT AeJIO, KOJb CKOPO OHH 1CHOJb3YIOT
PasiduHble Te1a NPHPOALI H OKPYXKAIOUIHE HX TpPef-
METbl JJIst CBOHX HYXA. ITo3TOMY HHYTO CBepxbecTe-
CTBEHHOE He CBf3aHO ¢ aTomHoil sHeprueil. OHa sB-
JISIETCST NIPOCTO 3HeprHell JIo6oro NpPHPOIHOro Teqa

WJIH HCKYCCTBEHHO NPHTOTOBJEHHOTO TOFO HJIM HHOTO
BELIeCTBA.

4. BEMWIECTBO W Ero MOJIEKYJISIPHASL NPUPOJIA

i

Heranbhoe uayueHue NMpHPOXHBIX H HCKYCCTBEHHO
TIPHTOTOBJIGHHBIX TeJ, OKPYXKaIOLIHX YesloBeKa, NpH-
B&JIO X MNPHBHAHMIO CYLIECTRBOBAHMSI BELIECTB KakK
KOHKPETHEIX BHJIOB MaTEPHH, H3 KOTOPLIX HOCTPOEHD!
‘BCE ECTECTBEHHBIE ¥ HCKYCCTBEHHO IIPHIOTOBJISIEMbIE
Tena. Besikoe Beuwlectso xax KOHKPETHBIH BHJI MaTe-
PHH XapaKTePH3YETCH ONpPeHESeHHBIMH CBONCTBAMH:
“TOYKAMH IIABJICHHSI, KHIIEHHsl, TTOKasaTejeM mpeso-’
MJIGHIHSI CBETa, INIOTHOCTBIO M. T. A, Kaxnoe Teso
MOJKET COCTOATh H3 OJHOTO BELUECTBA HJIH JKe H3 He-
CKOJILKHX BelllecTB, [lpumepamu BeuiecTs sBAsIOTCS:
BOlta, Caxap, CHOHDPT, KHC/IOPOA, BOLOPOJ, IKeJeso,
MEJb, YIVICKHCIILIL ra3 | T. 4. Beero mssectho B mpii-
POIE 1 HCKYCCTBEHHO NMPHIOTOBJIEHO OKOJIO MOJIYTOpa
munonos (1,5-10%) pewects. Uz stux BeLLECTB-
-COCTOSIT BCE TeJla, OKpYKalolite uenoBeka. KoHeuwo
MOTYT OBbITh B NIPHPOAE BELUECTBA, €l He M3BECTHDIG
YeJIOBEKY, a H3 H3BECTHLIX eMy BELIECTB NajeKo He
BCE CllE U3YUCHLI M-He BCe MOFYT GLITh HCKYCCTBEH-
HO NMPHTOTOBJIGHEI B J1aGOPaTOPHSX H Ha 3aBojax.
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Hapsiy C BbICKa3allHbIM ONpPEAeJICHHEM BeLLe-
cTBa, IUMPOKO TPHHATbLIM B XUMHH, 4acTO BCTPE~
yaeTCs MOHMMAHHE BElleCTBA KaK KOHKPETHOro BHIa
MaTepHH, KOTOPOMY TpHCylla Macca TOKOL. I(a>g-
Jast MaTepHaJIbHasl yacTHila NPy ABIDKEHHH B TP -
CTpaHCTBE WMeeT pasHoe 3HaueHne MacChl B 3aBHCH

MOCTH OT BeJHYHHBI CKOPOCTH

m
m= =,
v
1—5

roe ¢ — CKOpOCTb CBeTa B BaKyyMe, v — CKOpOCTb-
WaCTHILL ¥ Mo — Macca TOKOs, TO €CTb BeJIMUHHA
Macchl MpH YCIOBHH, YTO CKOPOCTE HACTHILE v paBHa.
nyjio (v =0). M3 artoil (hopMyJael cjaeyer, HTO

v? " .
my 1—— = . Iasi pasaHuHBIX YacTHIL

3JIeKTPOHUB, [POTOHOB, He{TpOHOB, aTOMOB,6MOJIe;
Kyql — Tocsieusiss Gopmysia HMEET cMbica, u6o A .
X Beerna v ¢ u My #=0. Takum 06pasoM, COrIacHo
BLILIE CKA3AHHOMY, SJEKTPOHbI, NPOTOHb H T. A. ﬂB-.
JISIOTCSl YACTHUAMH BEIIeCTBA, 1 SJIEKTPOHEL, B3ATHIE
B OTAEIbHOCTH, SIBJSIOTCS BELIECTBOM, TAKKE i npo-
TOMBL H T. [, TIOCKOIbKY MM MpHCYIlA Macca TIOKO.

OpnHaxko st CBETOBBIX yacTHI, — (OTOHOB, _Kalc
BHAHO H3 (OPMYJIB, mp =0, nbo mjsa HUX V=,
a macca m==0, Tak Kak (HOTOHy IpHCYylIa SHeprus

U ero Macca paBHa —CE.T CJIe}IOBaTEJIbHO, CBETOBBIE

YACTHIB,, COTACHO HBJIOKEHHOMY, HE MOTYT 6HITb
OTHeceHbl K KATETOPUH BEILEeCTBa, a OHH ABJAIOTCH
TPOCTO CAMOCTOSATEJIbHbIM BHIOM MAaTepuH, -OTIHY-
HBIM OT TOTO, YTO HA3bIBAIOT BELIECTBOM.

Oxnako B 9Toit Gpowiope aBTOP HCNOJB3YET XiH-
MHUecKoe TOHMMaHHe BellecTBa, KOTOpoe LIMPOKO:
JHCoAb3yeTcs B XuMHM M OBUIO cpopMyJIHPOBAHO-
B Hauaje naparpada. CorsiacHo STOMY Ompeie/le~

3t
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HHIO 3JIGKTPOHBI, MPOTOHE, (DOTOHI)] He cjaenyer
-OTHOCHTb K KaTeropHu BewlecTBa, a UX cjaenyer pac-
CMaTPUBATh KaK CaMOCTOSIT@JIbHbIe BHAbI MaTepHH.

34ech TOMBKO CJAELYET YNOMSIHYTb, 4YTO HEKOTOpHIE.

aBTODH! HHOT[A JAXe He NPOBOMSIT Pas/HuHs MEXAY
TIOHATHAMK BELUECTBO H MaTepusi, UTO C -TOUKH 3pe-
HHSL XHMHH H (M3HKH elBa JH LesnecoobpasHo.
Mayuenne BellecTB NpPHBENO XMMHKOB M (DH3HKOB
K YCTAHOBJIEHHIO TOro (haKTa, YTO KaxJoe BELIeCTBO
COCTOHT H3 MeJIbYANHIINX YaCTHI ORXHOIO COpTA, Ha-
3bIBAEMBIX MOJIEKYJIaMH, M, TakuM 06pasoM, Kaxmas
MOJIEKYJIa, SIBJSIACL HauMeHblUeN yacTHLell Beile-
CcTBa, 06/IaNaeT TeMH e XMMUYECKHMH CBOIICTBAMH,
YTO M camo BeluecTBo. [Tosromy paspyienne Bcex
MOJIEKY/T BellecTBa 3KBHBAJEHTHO pa3pyLIEHHIO ca-
MOro BelyecTsa. Bce Monexydb BellecTBa HaXoasTes
B HENpepbIBHOM ABHXKEHHH, W ecJll BellleCTBO Npe6hl-
BACT B Ta30BOM COCTOSIHHH, TO €r0 MOJIEKYJH, Gec-
TIOPAROYHO JABHIasiCh, CTAJKUBAIOTCH MEXAY coGoil
1 CO CTeHKaMH COCyZa, B KOTOPbiil 3aKJIOUEHO Be-
iecrso, o6yclOBAHBAsI TeM caMblM /JaBJeHHE Ha
CTeHKH 3TOro cocyna. Cpemusia KHHeTHUECKas IHep-
THA  TOCTYNAaTeNbHOrO JIBHXKEHHWS MOJIEKYJbl sB-
-II€TCSl  BENMUMHOW, Xapakrepuayiomeil u naxe
o6yc/ioBnuBaioleit Temnepatypy Belnecrsa. Uem
GoJibllie 3Ta CPENHAS KUHETHUECKAs SHEprus MoJe-
KyJl, TeM Bblllie TeMTlepaTypa BellecTBa. '
Ecan »xe BewectBo Haxogures B TBEPJAOM CO-
‘CTOSIHUK B (JOpMeE KPHCTAJIOB, -TO MOJIEKYJIBL 3TOrO
BELIeCTBA pACMOJIAraloTcst B CTPOrO * ONMPEeLeseHHOM
nopsAAKe, coBeplias KoseGaTeJbHOe HBHMKenue. Ta-
KknM 06pasoM, Bemwectso B (hopme KPHCTaJJIOB 1B-
JiieT coGOi MpUMep MOJIeKyJIPHOro nopsnxa, B To
BPEMsI KaK BelLIECTBO B ras0BOM COCTOSHMH HaoGo-

pO SIBJISIETCSL pH 1 p M 0OJI Kyﬂﬂ DHO -
T e m Mepo M €l 0. eCIio
6 C
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Hrak, ecau mussectHo okoso 1,5-10° emects, TO
3gauut #u3sectHo 1,5-10% copToB passHUHLIX MOJie-
kys. - Kosb ckopo Kaxjoe: NPUPOAHOE TeNIO HJIH
HCKYCCTBEHHO W3TOTOBJIEHHBIH NpEAMET COCTOAT H3
OJHOTO MJH HECKOJIbKHX BewlecTs, TO JJIS JHEPruH
Teja BeLIeCTBO fBJSETC ee MaTepHasbHbIM HOCH-
TeJieM, a TaK KaK caMo BellleCTBO COCTOMT H3 MoJie-
Ky, TO TOCJefHHE 1 ABJSIOTCS MaTepHalbHBIME HO-
curensimi snepruut. Taxum 06pason, MaTepHaIbHBIMH
HOCHTEJISIMH aTOMHO{l SHEPTUH SBNAIOTCA MOJIEKYJbl,
03TOMY, TOCTaBHB 3ajady OTHCKaHHs MyTed Hpak-
THYECKOTO HCIO/B30BAHHS ATOMHOll 3HEpruM, Heoo-
XOLMMO KPaTKO 03HAKOMHTBCS C MPOCTEiilIHMH CBOH-
CTBaMK MOJIEKYJL.

Tlpexze BCero BO3HHKAET BOMPOC O Macce W pas-
Mepax MoJeKyJl.

UTo6E MMeTb HAMISAHOE NpeACTaBieHHe 00 3THX
BeJIMUMHAX, JOCTATOYHO PACCMOTPETH BONPOC O HHC/IE
MOJIEKYJl B TOM WJH HHOM KOJIHYEeCTBe BeLIeCTBa.
B nacrosiee BpeMsi C GOJBIIOH TOYHOCTHIO H3BECTHO
uicad MoJleKya B JIOGOM KoJuuecTse BeulecTBa. Tak,
B 18 rpamMmax Boasl (mpuMepHO '/io cTaKaHa) YHCJO
MOJIEKYJl BOABL P@BHO 6,02 - 1023, UroOnl npegmcra-
BHTh cefe HArJAJHO 3TO OrPOMHOE UHCJIO, pPaccMo-
TpuM nBa npuMepa. Ecin pacnosnoxuth 60,02- 102
JIeCAITHKOMeeuHbIX MOHET Ha OTPe3Ke MPSMOU JIHHHY,
yro6sl peSpaMH OHH Kacaluchb ADYr Apyra, To pac-
crosigne oT 3emim fo conuma (1,5- 108 km) yso-
JKHTCSL Ha STOM OTpesKe NPAMOH COPOK MHJIHADAOB
pas (4-10'°). Dror mpHMEp fPKO WINIIOCTPHPYeT
TOT (JAKT, YTO UMHCJIO MOJIEKYJ B 18 rpammax BOAbI
ypeaBbIyaiiHO BelHKO. [Ipyrofl mpumep TOATBEpXK-
naer ckasausoe. Ecan 6,02.10° necunnox csa-
JiuTh B ORHY Kyduy (puc. 2), TO oOpasyerca ropa
B Buge KoHyca BbICOTOH 60 XM H AuaMETPOM
200 w1
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Hexkamountensio Gosbluoe unC/0- MOJIEKYS B JHO-
OM BECOBOM KOJIMYECTBe BelllecTBa OGbsICHSIET, MO-
yemy ofliee KOJNMYECTBO 3HEPrHH B HeM, Kak 06
3TOM FOBOPHJIOCh BHILLE, TAKXKE OYeHb BeJHKO. Belb
€C/IH KaXKAasi MOJIEKYJia uMeeT Aame OueHb HeGOJb-
110e KOJHYeCTBO IHEPrHH, TO 13-3a GOJIBLIOTO UHCJIA

MOJIEKYJT Jai06oe  KOJIHUecTBO Bémecma, moryuee

e

Puc. 2. Topa 1IeCKY COAEPHIT CTOMLKO NHecHIIOK, CKOALKO
« MOJIeKYa coaepkiTca B 18-r Boabt

‘OBITb B3BEIUGHHLIM Ha OGBIYHBIX Becfax, JOJI3KHO 06-
JlajiaTb OCPOMHBIM  KOJIMYeCTBOM . SHEPTHH, DTOT
GbarT oryacTH o6bscHser, nouemy OGbIUHBIE npen-‘

MeThl 06/1afIal0T upe3BHUaAliHO 6
! OJIBIHMH .
3HEepruu. 3anacamu

W3 crasannoro cramosures OUEBMAHBIM, UTO Macca
MOJIEKYJIBl BOABl OYeHb MaJia ‘

OUEBHNHO, OYEHb Mallbl H pasMepbl
MOAABJAIOIIEro GOJBIIHHCTBA BeIIecT!
OueHb MaJIbl KaK 10 CBOMM pasMepa
JIHYHHE MAacCHL,

8
602. 108 ~3:1073 r;

MoJiekyn. as
B HX MOJIEKYJIEL
M, TaK H mo Be-
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5. ATOMHOE CTPOEHHE BEIECTBA,
XHUMHYECKHH 3JEMEHT

JeranbHoe H3YuYeHHe MOJEKYJ PpasjiHYHBIX Be-
LeCTB NOKA3a/io, YTO MOJIEKYJbl HMEIOT CJIOXKHOe
CTpOEHHE H COCTOAT M3 Gojlee MeJKHX 4acCTHL, Hashbl-
BaeMplx atomamu. OKasasoch, YTO PasHUHBIX COP-
TOB 4TOMOB OTHOCHTEJbHO HEMHOTO IO CPaBHEHHIO
C UHCJIOM PA3JIMUHBIX COPTOB MoJiexyJs. Ecau nocsen-
HHX H3BECTHO OKOJIO MOJYTOpa MHJIJIMOHOB, TO pas-
JIHYHBIX COPTOB AaTOMOB M3BeCTHO B HacTosiee
BpeMsl TOJIbKO CTO OJAMH, H3 HMX B INPHpOJe BCTpe-
yarorcsi 88 COpTOB (HEKOTOphHIe B HHYTOXKHO Ma-
JIOM OTHOCHTEJBLHOM KoJHuectBe), a 13 coproB
ATOMOB HCKYCCTBEHHO TDHTOTOBJIEHBL YKasaHHbIE
BhILIE TIOJITOPa MHJITHOHA DAasJHYHBIX MOJIEKyJl no-
CTpoeHHl ryiaBHEIM o6pasom u3 50-—60 coproB aTo-
MOB.

Taxkum o6pasoM, C OXHON CTOPOHE], OrpoMHOe
pasnooGpasue Bemecrs — 1,5 108, a ¢ mpyroif —
CPABHHUTENBHO MaJioe UMCJIO COPTOB aTOMOB, U3 KOTO-
PBIX TIOCTPOEGHBI 3TH BELECTBA.

MHOXXeCTBO aTOMOB OZHOTO M TOrO e CopTa, BHE
33aBUCHMOCTH OT TOrO, BXOLSIT JIM 3TH aTOMEBI B CO-
CTaB MOJIEKYJl WM SIBJAIOTCS CBOGOMHBIMH, Hasbl-
BaeTcsl XHMHYECKHM 3JIEMEHTOM.

Taknum 06pa3oM, XUMHUECKHi 3JIEeMEHT €CTh KOH:
KpeTHB! BHJ MAaTepHH, XapaKTepH3YIOHIMHCH TeM,
YTO OH COCTOHT M3 aTOMOB OJHOr0 H TOrO XKe COpTa.
Kakaplii XUMHUeCKHil 3JeMEHT M ero atom o6osHa-
yaloTCs MepBOH WM TepBOH M KaKoi-nuGo mocie-
nylomeit GyKBON JIATHHCKOTO HAa3BaHHS 3JIEMEHTa.
Tak, njis BoZopoja (aToMa H 3JeMeHTa) NPHHATO
o6osnauenHe FH oT JaTtHHckoro cuosa Hydroge-

.nium, requss He — Helium, Gepmmins Be — Beryl-

lium, yrmepopa C — Carboneum, xucisioposa-O —
35
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Oxygenium, natpus Na — Natrium, ypana U—
Uranium, guraa Li — Lithium, 6opa B — Borum,
asora N — Nitrogenium, ¢ropa F — Ftor, To-
pus Th— Thorium, nayrouus Pu — Plutonium
u T. A IlockosbKy uaBecteH CTO OIMH Da3NHYHBI
COPT aTOMOB, 3HAUHT, H3BECTEH CTO OXMH XHMHYe-
CKHil 3J16MEHT, MOCTOJBKY HOJIKHO GbITh CTO OXLHO
XHMHueCcKoe OGO3HaYeHHE IV PasJMUHBIX COPTOB
aTOMOB H XHMHUYECKHX 3JIEMEHTOB.

Tlpexxne Bcero BO3HHKAET BONPOC O Macce aToma
TOTO HJIM HHOTO djiementa. ECTECTBEHHO OXiigaTh,
4TO Macca KaxJoro aroMa OueHb Malla, MOCKOJIbKY
MaJibl BeCa MOJIEKYJI, KaK H3BECTHO, COCTOSILIMX U3
aromoB. Tak, Bec aToMa BOLOPOHA, KaK caMOro Jier-
Koro aTtoma, paseH 1,67-1072 p; arom KHCJI0poaa
umeer maccy 26,72+ 1072 r, Massle yncJeHHble 3HA-
UEHHsT MacC aTOMOB OGYCJIOBJIEHH! TeM, UTO B3fTasl
€AHHHUA MacChl — OJMH TPaMM — OUEHb BeJHKA Mo
CPaBHEHHIO C MAaccoll OTAENBHBIX aTOMOB. DTH Ma-
JIbIe UHC/IEHHBIC 3HAUEHUs HeYNOGHB AJIs pelueHus
psilla NPAKTHYECKHX 3afay. B CBAsM C 3THM, a TaKke
H3-32 OTCYTCTBHS NEPBOHAYAJBLHLIX AAHHBIX O Mac-
Cax OTAE/NbHBIX ATOMOB IJIsi M3MEDEHMS MAacchl TOro
WM MHOTO aTOMa YCJIOBHJINCH B KAY€CTBE eAMHUIBL
USMepenHst 6patb !/is uacte Macchl aToMa  Kmciio-
PONa; Macca atoMa, BLIDAXEHHAS B STHX eAMHUIAX
HasbIBaeTCH  aTOMHBIM  BecoM !. ~ Takum Q6pa30M,
aTOMHEIH BEC I KaKOro-muGo atoMa H ero sjye.
MEHTa €CTb YHCJIO, KOTOPOE NOKA3bIBAET, BO CKOBKO
pas macca NaHHoro atoma Gosibiie_!/is wactn macch
aToMa Kuciiopoza. C moMOmIbIo creunabybix MeTo-
HOB YMAGTCS OTIPENLNHTH aTOMHBIE Beca BCeX aro-

! O Gonee TO4HOM ompepesels
I MOUATHA aTo
crp. 5. MHBI Bec ca,
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# Bomopon . - Asor. . . .
58 Temmii . . .
& Jutnit . . . i drop

moB. Jlisi npuMepa mpuBeleM HHXe B TabJauue

aTOMHBbIE BeCa HEKOTOPBIX 3JIeMEHTOB.

Baement Dnement

ckoe 000-
3uHayeHHe
aToMa
ATOMHLIN

AtoMupft
Xumnye-
BEC

Xumnue-
Bec

14,008
16,000
19,00
22,991
238,07

Kucnopoxn

O Z

Z
&

Bepuannit . . Hatpuii . .
Bop . ... Vpan . . .|
¥raepoa . .

c

Ilist pelileHusl MHOTHX 3aiad JOCTaTOYHO TOJb:
30BaThCSI OKDYIVIEHHBIMH 3HAUEHHMH ATOMHBIX Be:
coB; Lejible uKcia, GimKaiiline K BeJHUMHE aTOM-
HOrO Beca, HasLIBAIOTCS MacCOBbIMH — YHCIaMH.
B rabunue, TpHBEEHHOH HHMKe, MAIOTCS MaccoBHIE
yucJaa HEKOTOPHIX aTOMOB:

Xumnyeckoe Maccosoe
oGosnavenite yHCeNO

Haspauue saemera -
aTroMa

Bonopox H
Teaufi . . . He
Jutnit . . . ‘Li
Bepuaauii . ‘ Be
Kucaopon . . . (6]
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- T podonsceny

EEnepekucH BOAOpOAa MoxkerT OHITb 3amHCaHa Kak
Hassanme snemenTa ggmgm Macconss & H8H202.. MiMes1 B BHAY, 4TO B PasHble MOJIEKYJB MO-
atoma uncao .. EeT BXOANTb Pa3HOE YHCJIO aTOMOB TOrO HJH HHOTO
“EbjeMeHTa, CTAHOBHTCH TNOHSITHBIM, KakuM o6pasoM
13 CpaBHHTENbHO HeGOJIBLIOro PasHOOOpas3us “aTOMOB
MOJKeT 06pasoBaThbCsl OTPOMHOE YHCJIO DPasiuyHbIX
27 EgvonekyJs, a HMEHHO, KaK FOBODHJIOCDH BHILE, NIOJITOPA
31 BEMHJIHOHA.
127 :
197 %f
209 [ Ha ocHoBaHuM BCero CKasaHHOTO CTRHOBHTCH Oue-
938 B9 B1AHBIM, UTO BCSIKOE BEMIECTBO, KOJb CKOPO OHO mMO-
“ B4 cTpoeHO M3 MOJIEKYJ, B KOHEYHOM CUeTe COCTOHT H3
MBI MOMeM cxasary ] 2TOMOB OJIHOTO HIH HECKOJIbKHX 2JIEMEHTOB, H MaTe-
30110Ta TipuGkernofg Pl AP HBIMA HOCHTEAMI SHEPIUN BEILeCTBA ABJIAIOTCS
C o Ma Bogopona u . 14 2TOMEL S10T (haKT OGBSICHSALT, MOYEMY SHEDIHIO Be-
MOLIbIO MACCOBBIX WHCeN Mbl Momem mpu6n bl LCCTBa MOXKHO HasBaTh aTOMHOM SHEPrueH. Takum
2KEHHO OUGHHTHL Maccy B rpammax JoGo PHONLY 0GpasoM, BOMpOC O MPAKTHYECKOM HCIIOJIb30BAHHUH
TaK, Macca atoma BHCMyTa inléJIH)KEHI;? aTOMAEq 4 roMHOM SHepruu HemocpeACTBEHHO CBf3aH C BO-
3%97"1 51724 10"2‘=349,03--10f243\-3,5.10—23 rp a?;a NPOCOM O TOM, 4TO cOGOfl MPeACTaBJseT aTOM.
e I'— Macca atoma Bomopona ’ IletanbHoe HM3yueHHe aTOMOB [0KAa3allo, UTO
4 OcHOBaHu . KaXOBII aTOM N0 CBOEMY CTPOEHMIO HalNOMHHAET
. nnanernyio cucreMy CoJHua. B uentpe aroMa Ha-
X0IHTCSl MaTepHasbHasi 4acCTHUA, HasblBaeMasi aToM-
HBIM SIIPOM, BOKPYr KOTOpOIH BpAILAiOTCsl 3JieK-
TpoHei (puc. 3). CBoilcTBa 3JeKTPOHA GBI OMHCAHET
f paHee, MOITOMY OTMETHM TOJBKO, YTO BCE 3JIEKTPO-
HHl B aToMe COBeplleHHO OJHHAKOBHI, OHH JIHIIb Ha-
XOAATCA B PA3HEIX SHEPIeTHUECKHX COCTOSHHsIX !,

3

vy
et

Na 23

6. NJAHETHOE CTPOEHHE ATOMA

Paccmarpusag STy Tabauuy,
4TO Macca atoMa, Hanpumep,
B 197 pa3s Goabue Maccel ato

LI EERINEET e S 3D e

PRS2 2 2R

JJeMeHTa ,

JRE

SKYJIBEl Beliec
* B.COCTaB MOJ ueersa. Ta

ﬁo}la H OnMH p g
OJIEKYJIBI BOIBI HMee Y (opmya g
pa 2, B KOTOpO# UH(-

& ! Tlox sHepreTHYecKHM COCTOSHHEM 3JIEKTPoHa B aToMme
boZa B MoJekyse BOZH] 9 npexpue Bcero CJAGfyeT NOAPAasyMeBaTh TO KOJHYECTBO 3Hep-
undpa 1 He TIPUNHCE a' €CKHX (bopmyﬂax k4 rim, KoTopoe Heo6XOAHMO 3aTPaTHTb, YTOOB AAHHHI 3JEKTPOH:
TIepeKHCH BOZopoza eTCS{. B -cocras MOJIEKy.Jibl i Moo GHIIO M3BJNEYL H3 aTOMa H OTBECTH Ha JOCTaTOUHO
ITBA aToM BXOZsAT ‘aBa Gonblioe paccrosiiie, KOTA@ 3TOT 3JEKTPOH MPAKTHYCCKH HE

a KHCHOPOR%, HCTIEITHIBAET JEfCTBHA CO CTOPOHBI ,OCTABLIErOCs 3JIEKTPHue-
38 . ' N 4 § CKH 3apSKEHHOTO aTOMa, : .

3%
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B TO BpeMsl KakK B COJTHEeYHOIT
BCe IJIaHeThl Pasinuyel,

Uucno SJIEKTPOHOB BO Bcex aTo
3JIeMeHTa ORHO H TO ¥Ke, OHO HasmlBaercs OPsIAKO

BEIM YHCJIOM, HJIM HOMEpO
M, WIH XKe YHCJION -
Zeneea. Ilockoaeky Ka)KAb’I" e

JAekmponr,,

spawanuuecs 4 gk gl

Pu s
¢. 3. Cxema cTpoens atoMa. Boxpyr atomuoro
fBPa LBILKYTCH MeKTpoL!

ATOMOB OLHOTO M TOro
STHX aTOMOB HMeeTr OI(H!
JIEHHOE 4YHCII0 SJIEKTPOH

XKe COpTa, TO Kawmbii u3
0 M .TO e cTporo onpese-
OB, DaBHoe yncay Menge-
KI0To SneMeHTa 4ucio MeH-

OCHOBaHHH 3THX japy
Menpeneena HEKOoTop

40

bIX SJIEMEHTOB,

| RS R A 3 A T o L R A S BN S M TSR LA b on AT b A

IVIAHETHOH cucTexMe 52

Max KaKoro-juo £

L 3JIeMEeHT cocTouT 13 [

Yycao Menaeneesa,
BAM UHCAO SNEK-
TPOHOB B aTOME

Maccoboe
aneno

Xumsueckoe

Haspamie saementa o6osHavenne

Boxnopon
Tenanit
JIntnit

Bop
Yraepoxn
A3zor

OO N P WD —

Hatpuii
docdop
Mapranen

238

[Ipu paccMoTpeHuH 37O} TaGAHIE, KOTOPYIO
MOXHO OblIO OBl JOMOJHHTb MAHHBIMH JJst BCeX
3JIeMEHTOB, MOXHO 3aMETHTb, UTO JJIsi JIEKHX aTo-
MOB uucjo MeHIeneeBa B JBa pasa WM uyTb 6OJb-
iIe yeM B ABA pasa MeHbllle MaccoBOrO UHCJaA, B TO
BpeMs KaK VI TSDKENBIX aTOMOB (30JI0TO, BHCMYT,
ypan) MmaccoBoe uHcjo GoJplue yeM B JABa pasa
uncna MeumeneeBa. dTomy (akty 6yaer gaHo 06b-
sicHeHMe B HaJjibHellieM, NPH PacCMOTPEHHH AaTOM-
Horo siipa. i

Wrtax, kaxpeii atoM npeicrasjser co6oit caI0K-
HYIO 3JIGKTPHYECKYIO CHCTEMY, COCTOSILLYIO M3 aTOM-
HOro sAfipa M HEKOTOPOTO UHMC/a 3J1eKTPOHOB, Bpa-
LAIOWKXCA BOKPYT HEro; YNPOLIEHHO JBHXKeHue
BJIEKTPOHOB MOXHO TPEACTaBHTh - COBEPILAIOIHMMCS
no sJjumntaueckum  opburam (puc. 4). Cosokyn-

41
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$§10po amoma

mpoexmoputl
3neImpoHas
amosma

Puc. 4, Mpimepias  cxema
CTpoenus aroma c 3AANNTHYe-

CKIIMEE opﬁm‘amu SJACKTpoHOB

HOCTb BCEX 3/IeKTPOHOB
TPOHHOI 060MOUKOiT aTon
CXEMATHUECKH aTOMEI TeJIH, auTHSI, Ge
ggﬁgﬁ;’e HasoTa, KHCJI0pofa, cho'pa, HeoHa. [lpu
) HH 3TOrO PHCYHKa BuAHO, yTo nn;[ BCex
dTOMOB, KDOME TeJlHst, 3/IeKTPOHK! SJIeKT OHHOI} 066-
ﬁgq::ﬂ pa3bHBaIOTCS Ha e TPYIIHL, frs KOTOpBIX
pBas, cocrofilias uz 9 3JIEKTPOHOB, HA3KIBAETCS

K-caoem. Bo Bro
: PYI0 rpymny o6be,
HEIE, TIO YHCAY He Gombie y NHHSIIOTCST OCTaJib-

B Cliyyae HeoHa), cocTagp
HOI o6oJioukn. B aToma
TPOHOB, KaK, Hampumep,
92 SJIEKTPOHA, mocienHue pasbugaio
K-cnoit (2 SMEKTPOHa), L-cjoff
M-caoi (18 9JIEKTPOHOB), N-

B atoMe Ha3abIBaIoOT 3JIeK-

PHILIHS, Bopa,

‘BOCbMH 3JIEKTPOHOB (Kak
JAlolne L-caioit snexTpon-
X ¢ GOJIBIINM YHCIOM J1eK-
Ypana, B aromax kKoroporo

TCS Ha CJOH:
. (8 anexrponos),
Caoft (32 asexrpona),

12. Ha puc. 5 uzoGpaxensr

SRR WATAS

e R NSO ALY

SN

.,

O-cnoit (21 anextpor), P-caoit (9 37€KTPOHOB)
1 Q-cyoif (2 aaexTpoua).

OnTHuecKye CBOWCTBA 3J1eMEHTa, TO €CTb CNEKTP
WCIyCKAaeMBIX UM CBETOBBIX BOJIH, BEI3BAH MEPEXOAOM
3JIEKTPOHOB H3 OJHOTO 3IHEPreTHYeCKOro COCTOSIHHI
B apyroe. Tak, nanpumep, eciu KakuM-au0o myTeM
yaaauTe 3jekTpoH u3 K-cnos, TO Ha €ro Mecto
nepeiterT Kakoii-1H60 H3 3JIEKTPOHOB APYTHX CJIOCE,
npH 3TOM Oy[AeT H3JAyyaTbCsl PEHTFEHOBCKHH CBET
onpeesieHHOll [JIMHBI  BOJIHBI, XapaKTepHOW AJIfA
naHHOrO nepexofa. Takum o6pasom, eciil B pasHbIX
aToMax mepexofisl SJjeKTpoHoB Ha K-cioii OymyT
NPOMCXOAMTb H3 PasHBIX CJIOEB, TO OYAYT H3JIyaThes
PEHTTeHOBCKHE JIyuH, COCTOsIlHEe H3 PEeHTIEHOBCKHX
BOJIH HECKOJBKHX JUIHH.

Tenud Aumud Gepuaauit

& (o)

Bop Yanepod

2

Kucaopod

® Amomnos ndpo © 9nexmpoH

Puc. 5. Cxembl CTPOEHHS aTOMOB HanboJee Nerkix sjieMenTon
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< Onruueckye cBoiicTBa aTomMa OGYCJIOBNEHBI CTPOe- -
' HHEM €ro 2JIeKTPOHHOI o6osioukH., Takmke u XuMmu-

YeCKHe CBONCTBA aToma M COOTBETCTBYIOILETO 3JIe-
MeHTa O00YCJIOBJIEHBI CTPOEHHEeM JIEKTPOHHOI 060~
JICUKH aTOMa M NpeXae BCEero YHCJAOM B Hell 3Jjek-
TPOHOB, TO eCTb uyHcaOM MeHzpeneeBa. Xumuyeckas
CBfI3b, HATIDHMED, MEXIY ABYMS aTOMaMH, 06pasyio-
LWHMH Ty HJIH HHYIO MOJIEKY]Y, BO3HHKAeT JH60
B Ciyyae Tepexofia ONHOr0 HMJIM HECKONbLKHX 3JeK-
TPOHOB OT OLHOr0 aToMa K APYromy, JiuGo nyTem
COBMECTHOr0 o6nagaHusi OGOMMH ‘aToMaMu napst
SJIEKTPOHOB, COCTABJEHHON H3 3/IEKTPOHOB NO OJtHO-
MY OT XHMHYECKH CBS3aHHEIX aTOMOB. TakKum o6pa-
S0M, XHMHYECKAS CBA3b MEXAY ATOMAMH BOSHHKaeT
34 CHET TeX WJM HHBIX NPOLECCOB B 3JIEKTPOHHBIX
06onoYKax aToMOB. [pu  neranbhom H3yyeHuu
SJCKTPOHHBIX 0GOJIOYEK aTOMOB CTAHOBHTCS TIOHSIT-
HbIM nepronuyeckuit sakow™JI. Menneneena: XHMH-
eCKHE CBOHCTBA 3/IEMEHTOB HAXONSITCH B NepHoOAH-
HECKOH 3aBHCHMOCTH OT HOPSIAKOBOrO Homepa. Cue-
AYET OTMETHTD, YTO mepUoAHUecKas CHCTema 3JIeMeH-
_ T0B (puc. 6), TIOCTPOeHHas MeHpeneeBHIM Ha ocHOBE
-TIEPHOLIMYECKOTO 3aKOHa, sIBJIsIeTCS BaXKHeilel cu-
CTEMATHKOH XHMHYECKHX, JeMeHTOB., OHna o6ycJo-
BUJIa, C ONHOH CTOPOHHL, BO3HHKHOBEHHe COBpeMeH-
'HOFO HAM 3Tana B pasBHTHH XHMHH, a ¢ apyroit
ABJIAETCST MYTEBONHO 3Be3noli B YueHnu o6 atome H'
?ny;rx‘ﬂx TIPaKTHYECKOTO HCNOMB30BAHKS aTOMHoJ 3Hep-
“Ha ocHosauuu Bcero CKa3aHHOro
TIOCTABUTL  BONPOC O pasMepaX aToMmom Hmes~
_ B BHIly, 4TO aTOM €CTb 3/eKTPHYECKas cnc'rema‘. H3
aTOMHOTO SI1P@, OKPYXKEHHOro SJIEKTPOHHOIT 060J10u-
KOH, NION NHaMeTpoM aToMa cJefyer TIOHHMaThb fHa-
MeTp TOH BooGpaxaemoit cheprr; 3a1<moq::uoJI i
B cebe aToM, BHYTpb KOTOPO# He Mowxer nporlrnuig

MOXHO Tenepb
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4 HyTb ApYroit aToM 13-3a OTTAJIKHBATENbHBIX CHI,

BO3HHKAIOWIHUX MeXIy 3JIEKTPOHHBIMH o60Js0uKaMH

P avomo. CXeMaTHuecKu [Ba CTOJIKHYBIUHECS aToMa
§ n306paXkeHEl Ha puc. 7. MayueHHe DasiuuHBIX AB-

AR S AR

)

Sy jine et EaALLY

JeHull, B KOTOPHIX NPHHUMAIOT yuacTHe CBOGOIHHIE
aToMbl, NOKasajo, YTO JHAMETp aToMa [opaiaKa

duamemp amoma

Puc. 7. IuameTp aToma Kak HnameTp BooGpawmaenmoil
ceprt, BHYTPL KoTopoit Apyroii aToM NpONNKHYTL HE
MOXKET

'

1078 cM, TO ecTh AHAMETP aToMa NOpAAKa CTOMHI-
JHOHHEBIX JoJeil = canruMerpa. Taxum 00pasoM,
BHAHO, UTO aTOMBI OUEHb MaJibl IO CBOMM pasMepam
1 Ha OTpeske MpAMO HJIMHOK B 1 CM MOXKHO yJoO-
’KHTb CTO MHJIJIHOHOB 8TOMOB.

7. ATOMHOE $PO M ET0 CBOWCTBA

Bhlille yKasblBaJoch, YTO aTOM €CTh 3JIEKTpHue-
Ckasl cHCTeMa H3 siipa M 3JeKTPOHHOH 06O0JIOuKH.
Tak KaK aTOM He HMeeT CBOGOAHOTO 3JIEKTPHUECKOro:
3apsiia, TO, OQUEBHIHO, €r0 AP0 AOJKHO MMETh No-

. 45
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0

Y

gl

.;Igéxg;xgenwgm SJIEKTDHYECKHiT 3apsp, PaBHBIfi ki

. OTHOI1 gne.}r:ugﬁg: obmemy 3apsANy 3/1eKTPOHHo
Ecx TPHYECKHIl 3apan siapa may

%1:{; chazt;nuen 3apsafia, pasuoil mo a6co.mgrﬂoﬁ Be
PRy amekTpoxa,

SApa paBeH 3apsny Bcex

PaBeH YHCAY 3JieKTpoHOB B aTtoMe

KOBOMY HOMepy,usy yicay

TDHBEAEHHOIT BhIe Ta6
B onHoM cronbue nanm yuc
STH 4uCaIa cToA6uA MOXKHO

UHHBl 3apSNOB aToMupIx ~
? HBIX gpep. Cu
PAIKOBEIE HOMepa, P €0BATJIbHO, N0- 4

HIH yuciia Men
P p JieseeBa, npi-
qsge;z[x{rl?r 0coBblil eMBICT ¥ 3HayeHwue: HOMHM(’) TOF;(;
SIBASIIOTCS XapaKkTepHeIMH st snememos:

OH uHcJa SJIEKTPOHOB B aToMax
OB aTo

» TO ecTb MOpsi
Mengeneesa. £

:

St

7hpa, obpathmc
HBIX sigep. Ipe
BHLY, 4TO Macca
JIOCh paHblie, Da
Macca- atoma BOZOpoza
Macca asektpona
7, MeHbllle Ma

CCHI -

pona m, B 1855 pag, JrSre—— aTtoMa BOJO
My 9,0.10—2s

T 10 = gz -

7o

XKIe Bcero Heo6Xoaumo
3JIEKTPOHaA, Ka
BHa 9,0.10-28

HMeThb B
K 06 stom FOBOpH-
T B TO Bpems, Kak
1,67.10~2¢ Ioatomy

r

Ipubnmkenno  waccq 3JIEKTPOIa

2000 pas m

i €Hbllle Macepr
HATOH CHCTeMme OUeHKy o aro
HILLY H3MepeHus mg
Macchl atoMa Rucjy

46

NOYTH B
BOAOposa. B npu-
CcmMacc 4TOMOB, Korzaa sa egu-
2ot aTOMOB NpuHsiTa /16 vacTb
Ponma, macca SJIEKTPOHA paBHa
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,000548, nosTOMY MaccoBoe YHCJAO KakK Granxafiiiee
e0e YHCJI0 K YHCJAEHHOMY BBIP2XKEHHIO MacChl
toMa AJsi ajekTpoHa pasHo 0. O6pamasicb Tenepb
aTOMY BOJZOPOAE, MOXHO CKasaTh, UTO MOCKOJbKY
H COCTOMT M3 sApa, HaskLiBAeMOro MPOTOHOM, H Ofi-
foro 3/JeKTpOHa, TO Macca HPOTOHA OGoJIblie Macchl
jexTpoHa B 1854 pasa, u, tTakum o6pasom, macca
npoToHa Kak sjpa aToMa BOJAOPONA SABJSIETCS
CHOBHOI1 4acTbi0 MacChl aToMa BOJOPOJA.
Hast atoma reaus Macca €ro ABYX 3JIeKTPOHOB

12

qnoutn B 4000 pa3 MeHblle Macchl aTOMHOTO fApa,
B4y 4Jis TAXKENIOro 3JIeMeHTa, HanpuMep, ypaHa macca
qero 92 aromHbeix asextpoHos nouru B 5000 pas

MeHbllle MacChl aTOMHOro siapa:

o L.
“18% 1

Tak e MOXKHO NOKa3aTh, 4TO MAJs KaxKIOro
atoma JIIOGOro 3JieMeHTa Macca ero 3JeKTPOHOB
HIIYTOXKHO MaJja M0 CPaBHEHHIO C Maccoii aTOMHOTO
sapa. Ecin uMers B BHAY COOTHOMieHue E = mc?,
T0 JIETKO BHAETb, YTO TaK KaK SAPY aToMa mphcylla
OCHOBHAas uYacTb Macchl 4TOMa, TO M €ro 3Heprus
ABAsieTCA IJIABHOH YacThiO 3SHEPTHH BCEro aToMa.
CnenoBaTesibHO, Ha 3JIEKTPOHHYIO OCOJIOUKY aTtoMma
najaer HUUTOXKHO MaJias HOJIsi SHEprHu aroma. dTo
06CTOATEIbCTBO OGBSICHSET, NOYeMy MPH XHMHYe-
CKHX peaxuusix BhUIeJsercsl HHUTOMCHO MaJast AoJs
3HepruM. aToMoB. B camom jene, TPH XHMHUECKHX
peakuusix aTOMHBIE siApa, objaapjalollye IMaBHOIT
YaCThi0 3HEPrMH ATOMOB, OCTAIOTCS HEH3MCIHBIMH,
I peakuusi MeXJy aToMaMH ecTb, IO CYIIECTBY IO-
BOpsi, mpouecc, OOYCJOBJGHHBIH  3JEKTPONHBIME
B3aUMOAEHCTBUSIMH, TO €CTb TPOLECC MEXIy 3Jjex-
TPOHHBEIMH 0GOOUKAMH aTOMOB. ’
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Tak kax atomum SApaM npucyua [‘ﬂaBHaS{)"aL’n
Maccel aToMOB, TO jix SHEeprus — gnepHas Hiepks
TH — eCcTb rnaBHas wacrp ATOMHOH  3Heprim, ]
CTaBeHHan Bhime 3ajaya pg3
TIO/Ib30BAHKS  aTOMHO]

X0TA Obl A1 Havana wa 0,1%,

CBOAHUTCA, 1O Cyg
CTBY TOBODSI, K OTEI

o
CKaHHIO nyTell HomO/Mb3oRAN

ARCPHOI  3Hepri,

B HacTosulee Bpems 06

HMGHHO TaKk H CTOHT Bonx

HCROMB30BAaHHH BHEPIIE E

ATOMHBIX anep. CosepmeHHo OYEBHAHO, UTO nynEa

Hcnons3oBang A1epHofi SHEPTHH JOMIXKHEL GHITH He
XHMHYecKoro Xapakrepa, ;

ABaAHATHX ro
ARpa HexoTophIMy
JHCh KaK Kiagopky
HeCTBO Haijger ay
Yuennit B, I, Bg

A3aX HAWEro cTomeTHs aToMume
HeeneoBaTensiMu paccmaTpusa- )
€ SHEpTiH, M3 KOTOPBIX wesose- Y
TH uepnath SHepruio. Coperckui
PHanCKuit eme B 19292 TOAy CKa

0 TO BpeMs, Korga uesoBex nony-
aTOMHYI0 3Heprio,

Jacr emy BO3MOXKHOCTE CTPOHTH
KaK oH 3axouer, B KalHTaJ HCTHYe-

KOTOpB1ft
CBOIO JKH3Hp,
CKHX CTpanax
HocHey K ap

3R
T3, 1aa ‘
5
b 8 Bili:
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§ Blbo L3

s
Acts=
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26 g
£9A 8
I [ e e e naweR) & H
2
JIE3O0 2

s
xuwaechor Sk saements B,

CAHHEHHH HanGoJee
H C o6pasoBannem 6o-
MOB ¢ TIPONIEIKYTOYHEIM 3HA-

OSOSHANENHE e
KuMHEGRWA ATOMADINBEC .

JI aTo

2

H
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H

H

)
T ENIE
- e TGnA NCKVCCTOCRHOTO
GONEE YCTORUMBOrO W30°
1cha nal

AKTHHOH/LbI
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i
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EHHEM MACChl NOKa HeT NyTefl MpaKTHYecKoro Hc-
NOJIb30BAHHST SHEPTHH X sAep. R

OGpatumca Teneps X ouenn BaXHOMY MJIsI Npo-
GJIeMBI  NPAKTHYECKOTO —WCIOJNB3OBAHHS  ATOMHOIL
SHEPriin BONPOCY, HMEHHO K pasMepaM AaTOMHbIX.
snep. Miorounciiennsie skcnepiMenTabube Hecte-
MOBAHHS NOKA3AJH, YTO aTOMHBIE SAPA MOXHO pac-
CMATPHBATh KaK MaJleHbKHe IAapHKH, KHAMETP KO-
TOPBIX MJIst JIETKHX aTOMOB (BOIOPOX, reduil u Ip.).
nopsiaka 1073 cum, a mas  TaMeNbx (cBuueL,.
BHCMYT, TOpHil, ypan) mopsgka 10~12 cM. Ecmm
HMeTb B BHIY, 4YTO [MaMeTp aTtoMa TOpsAKa.
1078 cM, a anamerp smpa 1018 CM, TO pasMmep:
aroMa B CTO ThlcAY (To ectb 10%) pas Gonee pas-
Mepa aTOMHOrO s1ipa ¥ COOTBETCTBEHHO 06'beM aToMa
B MHJUIHOH MHAHAPAOB (10 ectb 10'S) pas Goaee:
o6beMa aTOMHOrO siapa.

Takum o6pasom, smpo mo csoum pasMepaM 3a-
HUMAeT HHYTOXKHO MaJlylo uacTh 0OBeMa aToMa..
Ecau npencrasuts ceGe (puc. 8) sapo ysesnuns-
IIHMC A0 pa3Mepa lIapHKa AHAMETPOM ONHH CaH-
THMETD, TO NPH COOTBETCTBEHHOM YBEJHUEHHH BCEro:
aToMa B UeJIOM ero AuaMmerp GYNeT DABeH OMHOMY
Kunomerpy. B cayyae ecan supo Bospacter mo pas-
Mepa OyJaBOYHOH TOJIOBKH, aTOM OOJIKeH yBeJH-
YHTBCS 10 pa3MepoB BLICOTHOTO HOMA, HIH JKE, NMpH-
1B AP0 aTOMa BO3POCUIHM JO PasMEPOB BBICOT-
HOr0 nOMa, aToM COOTBETCTBEHHO NQJKEH BO3PACTH'
1o pasmepa 3emJn (puc. 9).

Uro6bl ewe HarJIsiAHEe NPOAEMOHCTPHPOBATH CKa-
3aHHOE, NpeAcTaBUM cefe 03epo C INIOWLALbI0 BOXS~
HOro 3epKasla B OAHH KBaJpaTHHl Kuaomerp (1 xm2)
1 rayGunoli B nsazuatb metpos (20 ). Eciu ua.
BCEX MOJIEKYJ BOJibl 3TOrO 03€pa, H3BSTh BCE aATOM-
Hble f7pa, TO eCTb aTOMHble AApa BoAopoia (mpo-
TOHBI) H KHCJIOPOLA, U COSAMHHTH HX BCE BMECTe,

4—563 - 49,
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Puc, 8. Conocrasnene passepop
aroma 11 ero siapa

A8po.omoma- evicomupn dom

Puc. 9. Conocrasaene Pasmepos arop

Ma . (3emas) i ero g a
(BoICOTHRIY Zom) P

TO OHH GYAYT 3aHUMaTh 06Bey B OIHH KyGHYECKHiT
MHIITHMETD (] MM3), Macca xortoporo Gyger pasna
ABAALATH MHIHOHAM Tomn (20 . |06 7). Takum o6-
PasoM, Mbl MOxeM ckasaTb, uro aTOMHbIE sfpa.
B JIOGOM Beuecrpe 3aHUMAIOT HMYTOXHO Masylo
Z0J1I0 eTo 0Gbema.

Ecan 6b1 neukenue SJICKTPOHOB He Mmeiitaso mpo-
XOMCRCIMIO BHANMOTO cBeTa M noMexoif OBbIIO GBI
JIMLIb  SKpaHHpylouiee neficTBHe RONMepeyHsIX ceye-
HHIl YacTHU BemwecTsa (31eKTPOHOB 1 aToMHBIX
SIIeP), TO B TOHKHX cJosIX HENPO3payHbIX BellecTs
HE CymecTsoBano 6bl. Tak, aas onosa CyMMa mone-
PEUHBIX CeYeHHI! aTOMHBIX A0EP H 3JIEKTPOHOB paB-
HAach OBl TVIOWaZu ceyenms Kycka Meraiaa npu
AauHe ero 60 ca. IMnowane ke Beex CEeUYeHHH aToM-
HBIX sIep paBHAIETCS MJOWAfH ceueHHs KycKa oioBa
AnHHOI TP MeTpa. OrTmeuennas 3leCb «mpospay-
HOCTb» BeltecTBa, 0GYCNOBACHHAS Madibiy nonepeu-
HBIM CeueHHeM aTOMHHIX siiep, mmeer BeCbMa Cymie-
CTBEHHOE 3HaueHHe AJIs1 mpobieMbr NPaKkTHYECKOro
HCMOJIb30BaHHS AAEPHOI SHEprHH, KaK 06 3ToM Gy-
JeT CKasaHo Hiuxe,

B moGom konuuecrse BelecTBa BCE AaTOMHble
AApa M 3JIEKTPOHBI AEiCTBHTENbHO 3aHMMAIOT HH-
ITOXHYI0 yacTs npocTpaHcrsa; MaTepHs, H3 KoTo-
poit cocrosaT anexTpons u aTOMHble siApa, peficTBH-
TE/ILHO 3aK/IOYeHA B OueHb MalioNM ob6beMe, no
CPaBHEHHIO C 0GbeMOM BCero Bewlecrsa. Mnenmo 310!
I najo ocuoBanue aHramiickomy yueHomy Pesep-
(opay K BrickasbiBanio O TOM, 4TO «MaTepusi», no-
HHMaeMasi UM KaK CHHOHHM Belllecrsa, «nycras. Ox-
HAKO HenpaBH/ILHOCTL 3TOrO yTBEpKAeHIs BHJIHA M3
TOro, 4TO BOKPYr BCAKOLO SJEKTPHUECKOro 3apsiaa,
4, CJIel0BaTeJIbHO, BOKPYI aTOMHOrO AApa B BOKpyr
KaXMmoro snekTpoHa cosgaercss Tak Ha3bBIBaeMoe
S/IEKTPHUECKOE TIOJE, KOTOpoe u3-3a oGbeKTHBHOCTH

4% y St
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TIpoToH ecTb aToMmHoe SIIPO BOJOPOAA-£ Macco-
BHIM uMcsIOM 1 (macca 1,00758) n ¢ nosouTeND-
{IBIM 3apI0M; 0603HaueHKe NpoToHa, oueBHAHO, 1 HL;
Paiu KpaTKOCTH NPHMEHSIOT oGo3Havenne p. Heii-
TPOH €CTb MaTepHa/lbhasl YacTHHA, He HMelomas

‘€r0 CYINECTBOBAHHS SIBJSIETCS TaKiKe MarepHeit; mo-
STOMY BECb aTOM 3amnoJiHeH MaTepheil, a 3JIEKTPOHEI
1 aTOMHOE S1IP0 MOTYT paccMaTpuBaThes CryCTKaMu
MarepuH. [lockosbKy Bce NPOCTPAHCTBO  BCsAKOro
-ATOMa 3amoJIHEHO Matepleil, To J106oi: Kycok Be-
HECTBA CIVIOWb 3alOJIHEH elo, C/IefOBaTE/bHO, Ma-
‘TEPHST He MOXET OBITb «myCTOil».

B saxuouenne macrosmiero naparpaga caexyer
“OCTaHOBHTBCSI Ha OGIIENpPHHATO cucreMe o0603Ha-
HEHHST aTOMHBIX smep. ATomiloe AP0 Kaxoro-Jan6o
SJeMenTa 0603HAYaIOT TaK Ke, Kak cam 3JIeMeHT 1f
€r0 aToM, MepBo¥t WJIH nepBoil u KaKkoi-11u6o nocue-
Ayiomeii 6yKBOit JaTHHCKOro HasBaHHS 3jIéMeHTa.

Cuusy naneso or XHMHYeCKOro oGo3HavueHNs aJe-
MEHT2 MHWYT yHeso Mengeneena 3JieMeHTa, KOoTo-
POe nokaseiBaer Besiumny SJIEKTDHUECKOrO 3apsiga
-aToMHOro  sipa. ITpunuchiBanue 3TOro umucia He
SBJISICTCS HEOOXOAUMBIM, TaK Kak JaHHOMY XHUMIye-
CKOMY 3J1eMeHTY, HMEIOLIEMY CTPOro oTpefeseHHOe
-0003HaueHHe, coo

AT

Sy

I Pa, xapakrepusyio-
Iierocst uncyom Mennencesa 9 y MaccoBblM  yy-

@ Heumponor

caom 19, oBosHauenye aTOMHBIX SIEp HMeeT Buy
<F'%  nas atommoro AApa  TopHsE — 9oTh®2, Dy
-ABYX NPHMEPOB AOCTAaTOYHO pist HILOCTpaUHH mpyy-
Lnna oGO3HAYEHHST ATOMHbix sizep.

8. COCTAB ATOMHBIX SOEP

Uccaenosauus COBeTCKHX yuenprx [T, . Usanenko
u E. H. I‘aunoHa M HE3aBHCHMO OT Hux HeMelKoro
Yuenoro [elizen6epra NpHBRJIM K upee o TOM, YTo

Puc. 10, Artommoe AP0 COCTOHT 13 NPOTONOB
i1 neiitpornos

CBOGOZHOTO 3JIeKTPHUECKOro 3apsiaa, CJIeI0BaTEJNbHO,
HefiTpaJIbHAsl YaCTHLA, YTO BHIPAXKEHO B HA3BAHHU
leiiTpon.. MaccoBoe  umciio HefitpoHa 1 -(Macca
1,00895). o mefitpora npuusto o6osnaueHue ont!,
HWIH mpocro n. YacTHuwl, BXoAsiuHe B aToMHOE
AP0 — NPOTOHB U NHEHTPOHBI — YacTo 0GBeAUHSIOT

-ATOMHBIE DA COCTOST 3 ABYX COpPTOB yacTuy —

TIPOTOHOB H- HeﬁTpOHOB, KaKk 3to CXeMaTtHuecky H30-
-Gpax<eHo Ha puc. 10,

52°

o0WHM Ha3BaHMeM HYKJOHBL. ['HmoTesa o HYKJIOH-
HOM CTDOEHHH aTOMHBIX sifiep Haluia MHOTOUHCJIEH-

Ty
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HHle TEODETHYeCKHe M 3KCMepHMEHTaJIbHble MoA-
TBEPXKAEHHs] H B HacTosiluee BPeMsl sBJseTcs ofue-
NPHHSTEIM BO33DEHHEM Ha [MIPHPOAY ATOMHBIX sHep.

‘Ecnn uMeTb B BHAY BaXHeillllee MOJNOXEHHE CO-
BpEMeHHO aToMHONl (PM3HKK O HeH3MEHHOCTH 3JeK-
TPHYECKOTO 3apsifa, TO NPOTOHHI, BXOAS B TO HJM
HHOE aTOMHOe SIPO, BHOCAT B HEro CBOfi MOJIOXKH-
TeJIbHBIT 3J1eKTPHUECKHUil 3aps, M, TakuM oOpasoM,
HOJIOXKHUTEJIbHEN  9JIeKTPUYRCKHH  3apsil  aTOMHOro
siApa BO3HUKaeT OT 3apajoB MPOTOHOB, BXOMSIIIHX
B sxapo. Ha ocHoBanuu aroro dakra Jerko onpefe-
JIUTH YHCJIO MPOTOHOB, BXOASLIUX B aTOMIOE AAPO.

JeficTBUTENIBHO MBI YCJOBHJIMCH H3MEPATb 3JeK-
TPHUECKHI 3apsAl enuHuuedl, paBHO#i no abcoJoT-
HOMY 3HAYEHHIO 3apsAy 3JeKTpoua, I TOraa 3apsag
npoToila, Kak SIPO aToMa BOAOPOAA, B KOTOPHIl
BXOAHT OHMH 3JIEKTPOH, paBel ejgHHULE, a 3apsn
Jo6oro aTOMHOro siipa, Kak 06 3TOM TOBOPHJIOCH:
BhHille, paBeH uucay Mengencesa. TTostomy uucio
MetnzieneeBa, BrIpaas co60il 3apsiL aTOMHOTO AP,
JlaeT 4uCIO MPOTOHOB B aToMuoM siape. Cienoba-
TeJIbHO, YHCJIEHHBIH HHIEGKC, TPHMHUCHBaeMEl B 060-
3HAYCHHH aTOMHOIO fiipa HaJieBO ‘B}msy OT XHMHYe-
CKOr0 3HAKa, BHIPAXKaeT COGOfl uYuUCIO NMPOTOHOB
B aTOMHOM sifpe.

Hwmes B BHAY, UTO MaCCOBOE YHCJIO Kaxjoro B oT-
HeJbHOCTH HYKJIOHA, TO ecTh KaK MpOTOHA, TaK
HeuTpoHa, PaBHO €ANHHLE, MBI MOXEM CKa3aTtb, 4TO
MaccoBOe€ YHCJIO aTOMHOro fgapa paer 06u.(ee “IHCJIO
HYKJIOHOB B aTOMHOM sIApe, H, TakuMm o6paaoM, 06-
lilee YHCJIO TIPOTOHOB H HeﬁTpOHOB B aTOMHOM siape
paBHO ero MaccosoMy uucay. Iostomy, sHas umcio

MenpenieeBa aTOMHOTO SIApA, TO €CTb, 3HAA YHCJO

TIPOTOHOB B HEM, Mbl MOXeM JIerko HalTH YuCJIO
" HEUTPOHOB, 41§_X01151umx, B 3TO .aTOMHOe SIAPO

Uro6b HaHTH YHCIO HEHTPOHOB B aTOMHOM snpe

y
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JOCTATOYHO HAlTH PasHOCTh' MEXKAY MAaccoBbIM Y-
cnoM (4HCJIOM HeHTPOHOB'M TpPOTOHOB B sApe) H
ypcsoM MeljiesieeBa, KaK YHCIOM [POTOHOB B aTOM-
HoMm sifpe. JIJisi ABYX NpHBEIEHHBIX BHIE MpHMe-
pos aTomublx sinep oF'® u o Th®? B cocras supa
aroma ¢rTopa (oF'®) Bxomut 9 NpOTOHOB ~ H
19 — 9 =10 HeilTpoHOB, a B sApO aTOMa TOPHH
(0Th*%?) Bxomur 90 mporomos n 232 — 90 = 142
wefitpoHa. Ha ocHoBaHmm Bcero cKasaHHOrO cie-
LYeT, YTO 3HAHIE MAaccOBOro ¥mcjia u yucaa Meupe-
JieeBa JJis TOTO MJIH HHOTO aTOMHOrO sifpa AocTa-
TOYHO AJISI ONpe/esieHHsi ero COCTaBa, YCTAHOBJEHHS
yycia B HeM OPOTOHOB M uHCja HefiTPOHOB.’

~

9. H30TOTbI

Wayuenne COCTaBOB pPasJHUHBIX ATOMHBIX SIAEP
y6exaaeT Hac B CYyWECTBOBAHHH TaKUX fAep, B Ko-
TOPBLIX MPH OJZHOM H TOM XK€ 4HCJe NPOTOHOB MOTYT
HAXOLMTHCS B SpaX PasjiUyHble YMCJIA HEHTPOHOB.
Taxiie aToMHble f[pa, KOTOphle COJEPKAT OAMHAKO-
BOe YMCJO TPOTOHOB, HO~ pasibie Ynciaa HeliTpOHOB,
TO eCTb MMEIOT pasHble MaccoBble UHCJIA MPH OJHOM
1 TOM JKe uucje MeneJeeBa, Ha3blBaloTCs H30TO-
masmu. Tak xak umucjio MenpeneeBa He TOJbKO BbI-
pakaer co6oil 3aps aTOMHOro $iipa, HO .H HHCJIO
3/eKTPOHOB B COOTBETCTBYIOLIEM aTOMe, TO H30TONbI
SBJISIOTCST ATOMaMH C PasHbIMH MacCOBBIMH YHCJIA-
MH, HO C OJYHAKOBBIM YHCJIOM 3JIEKTPOHOB B 3Je€K-
TPOHHEIX 060JI0YKax. XuMuuecKHe CBOiiCTBAa atoMma
OIpeneJssioTcs - CTPOCHHEM  ero 2JIEKTPOHHOH  060-
JIOUKH, a 3TO CTpOeHHe 00yCJIOBJEHO 3apsaaoM sapa
A UHCJIOM 3NeKTPOHOB B aToMme. [1paToMy H3QTOMNEL,
Kax aTOMBI C OJAMHAKOBBIM YHCJIOM 3JIGKTDOHOB B
3JeKTPOHHBIX 060JI0uKaX, HMEIOT OJMHAKOBBIE XHMH-
yecKue CBOIICTBA. DTO OOCTOSITENLCTBO OOBACHSIET,

- b5
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TIoueMy H3OTONBI Hesbag pasmensitb, au
’
qec(::xmx npoleccos.
JIOBO <H30TON» COCTABJEHO
H3 JABYX rpeveck
CJI0B  «H30C» — paBHkii, 10, nomeay
xggo H30TONEl 03Hayaer «OMHAKOBO-MECTHBIES. DTo
Tonbla}me BO3HHKJIO H3 TOro Co06paxeHnns, uTo Hao-
ron, KaK atompr ¢ omnakoBeimi XHMHUCCKHMI
omoc;l'args!;”; H OANNAKOBBIMI yiCjaMy Mernpeneesa
OLHOMY H TOMY e aJse :
o : JIEMEHTY, a 3Ha-
égz,r Ktzce H30TONLI COOTBETCTBYIOT oxHO) ny ’Toﬁ Ke

» ORHOMY H TOMY e Me

3 CTY MNepHOAILY if
CHCTEeMBI anemenTos [, I, A’Xermenyeenap Hectol
o Hr;ngﬂe;;ree BPEMST CJIOBOM «H30TONs cTamy npo-

b MHOXKECTBO aTomMoB ¢
ONHHM H TeM
uHcnioM Menpeneena i
H OLHHM H TeM i

WHCTIOM, TO ecTh ommy k  pasHOB

KaKy10-1160 pasmop;

: HIAHOCTDb
SZOMOB' lianpumep, rosopsr, yro npupoanmiit yrae-
aTéIMEOCCT:?Zm 6”3 ABYX usoromos: C!2 y (I3 Bee

I o6pasyior- oguy ;

. H30TO UM |
nog SBJSIIOTCST atoMbr Cl3 T APYFIM H30TO-

CJIH Xe Yy aToMOB omy
1aKOBLIe
HO pasnuuHple upcaa Ao, dHCna,
»o bass POTOHOB B aTomupix fapax
neneeaa)paaﬂme [OPAAKOBEIE HOMepa (wmca Mery.
» TO aTOMbl HaskiBaioT :
€51 M306apay -
;1;(; TPHPOLUEIE 3JeMenTh, Kak 6epun£§;“4m'(|]r}rgo
1(062?{’ aNIOMHHNE, (hocdop, craynyi; Ma'praneg’
ueauﬁbﬁ agl:(l)lﬂbHK, HTTgxxi't, 1Ho6uH, pomuii HOlIy
3o.noré s UM, Tegﬁuu, TONBMUI, TyJImi 'réman’
2oioro, HCMYT, TODHIl TaKoBsL, yrg Ka)KlIbI;"I H3 Hux
«ommp:)t; ;f,monnoro H30TONa ¥ HaspBalor nx mlorug
[ w. Iast styyx JIEMEHTOB px g

fApa COOTBETCTBEHHO Moryr 6BITH aamxcanm'mmme

Beﬂu Flﬂ. 23, -
' 1\/,1 0 uNa% o AT 5P, Sets,
nss: 59. N 4
25 i 21C0%; s0sfAs™; g yso. Nbos:
56 7
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£ TOYHee,”
DE3BBIYANHO TPYAHO pasmensTs ¢ NOMOQLIBIO xmm:

«TOIOC» — Mecro, noaromy-

R LIRS TR L E A A

. 4:‘RthS; 531127; 55~C5183; 5913.1'141; OSwao;

165. 169. . . 2200, " Th20Z
0% oo Tul®®; ,,Taldly Auld”; o Bi20% 4, Th?

Bce ocrasibHble 3MEMEHTEI  SIBJISIOTCST  CMECSIMH
1130TOMNOB, HJIH, KaK MPUHSITO FOBOPHTb, «IIesifaMu»>
nsoronos. HekoTopele M3 HHX, Kak HPHPOAHAST
PTYTb, MPHPOJLHOE OJIOBO, COCTOAT H3 6O0JbLIOTO YH-
cjla M30TONOB, HanpuMep, MJst PTYTH UICAO BCex
usoronos — 7, nast ojosa — 10. Hekoropnie Ke
3JIeMeHTH, KaK cepebpo, cypbMa, HHAHI H Ap., Ta-
KOBBI, UTO KaXKAblil U3 HHX SIBJAETCS] CMeCchio ABYX
H30TONOB. B KxauecTBe mpumepa MPHPOAHOTO 3Jje-
MEHTa, COCTOSILIEro H3 TpexX H30TONOB, MOXHO MpPH-
BECTH KHCJIOPOA. DTOT NpHMEp HMeeT ocoboe 3Haue-
HHE, IOCKOJIbKY B KauecTBe ENHHHUB H3MepeHHs
Macc aToMOB NpHHATAa !/ 4YacTs MacChl aToMma
KHCJIOPOZa, H TMOTOMY, €CJlI KHCJIOPOA COCTOUT H3
TpeX H30TOMOB, TO KaK e ObITb C ONpejejeHHeM
eMHHLBI H3MEepPeHHs s Macc aTOMOB?

M3-3a cymecrsosaiis Tpex usoronos O, O' n
O B npupoAHOM Kucjopode B (u3lKe 332 eQHHHLY
H3MepeHHsl MacC aTOMOB MIPHHUMAIOT /36 4ACTh MacChl
camoro serkoro usorona O, pasuyio 1,66 107 r.
JlauHule 06 3THX H30TONaX MpHBEJEHH HHiKe, B Ta6-

Juue.

Coaepianmne 8 %
B NIPHPCAHOM
xicaopoae

Macconoe

OGo3anayenne
4ueao

u3oToN: Macea

99,757
.70,039
0,264

o 16,0000 16
o 17.00450 17
O 18,00485 18

2

o - 5T
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Ha ocHoBaHHH NaHHBIX TaGJHHEI MOMHO OLEHHTB
CPelHIO0 Maccy aToMa KHCJIOpoAa, KOTopas, ode-
BHIHO, paBHa

99,757 16,0000 + 0,039-17,00450 -+ 0,204 - 18,00485
1 + 8,00485 _ 16,0044,

B XuMHH e B KauyecTe €IMHHIIBl ' H3MEPEeHHs Mace
laromors, Kak 00 STOM TOBOPHJIOCH Bbllile, IPHHHMAIOT
/16 4acTb cpesneit Macchl aToma NPHPOLHOTO KHCJO-
poaa. Jlerko Buaers, uTo B ¢H3nKe 3a eIAHHHIY
Macchl NPHHHMAIOT MEHBIUYIO BEJHYHHY, UeM B XH-
muu. Tak, B ¢usuueckoil cucreme cpeldHsia Macca
.g'ro.\ia kHcropona pasHa 16,0044, B To Bpemsi xak

XHMHYecKoil ) it
PRsres CHCTeME ee NDHHHMAIOT paBHOIl

Ha ocHoBannn ckasannoro SICHO, YTO Macca Toro
HJIH HHOTO aToMa B (H3HYECKOIT cHcTeMe BHIpa-
JKaeTcs Gosiblilelf BeJIMUHHON, YeM B XHMHYECKO CH-
creme. ITosroMmy, uTOGRI NepeiTH OT YHCJIEHHOro
BHAYEHHA MacChl B (DH3HUECKO{l CHCTEME K YHCJeH-
HOMY 3HAUGHHIO MAacChl B XHMHUECKO CHCTeMe, HaJo
TIePBYIO YMHOXKHTb Ha

16,0000 -
6,004 = 0,99972;

-00paTHEIl Tepexon MoxHo OCYUIECTBHTB YMHOXeE-
HHeM Ha

1
B.95575° = 1,000272,

B cBsA3k co cKasaHHbIM oTHo
‘H3OTOMHOTO COCTaBa H MHOruYX MPHPOAHBIX 3JeMeH-
“TOB HEBOJIBHO BO3HHKAeT Bompoc o CYLIHOCTH aToM-
HOTO Beca 3JeMmenta, Cosepuesnto ICHO, YTO"B u-
3HKe aTOMa, KOJb CKOPO mnpefcTasisieres BO3MOXK-
28

CHTEJIbHO CJIOIKHOCTH

HBEIM OMNpeJesifitb MacCy XaKaoro H30TONa. B- OT-
JIeJIbHOCTH, MOXXHO TOBOPDHTbL 00 H30TONMHOM Bece
Kaxaoro Hsortona. B panHoM ciiyuae, OYeBHAHO,
oA H3OTOMNHLIM BecoM CJEAYeT NOHHMAaTb MHCIO,
KOTOpOe MOoKa3biBaeT, BO CKOJAbKO pa3 Macca aTtosMa
JIaHHOTO H30TOma 6osbliie !/js YAacTH MacChl aToMa
€aMOro Jierkoro NPHPOAHOr0 H30TOMNa . KHCI0POda.
IMockonbKy pas3paboTKa TEpMHHOJIOTHH B HAcTOsi-
ulee BpeMs OTCTAeT OT ' Da3BUTHA HAyKH, BMECTO
NPaBUJbHOIO TePMHHA H3OTOIHEI BeC yNoTpedAsiorT
TepMIH aTOMHBIII BeC H30TOmAa.

B xnMuu 1eso oGCTOMT 3HAYHTENBHO CJIOXKHee.
ITpu XMMHYECKHX MeTOAaX HCCJAeJOBAHHS He Mpel-
CTaBJIIETCSl BO3MOJKHBIM OMpeAeHTb Maccy ONHOIC:
aToMa, WJIH pasfensTb M30TONbl OAHOTO H TOFO Ke
anementa. [losToMy mpu onpegeseHHH aTOMHOIo:
Beca 3jieMeHTa MpPH XHMHUYECKHX MeTofax Hccaeo-
BaHHUs HEMHHYeMO HCHOJAb3yeTcs GOJbIIOoe KOJHuer
CTBO 3JIEMEHTa, 3aKJIYalollee OTPOMHOE UYHCJIO ero
aToMoB. AHasn3upys pe3yJbTaTHl H3Y4eHHS aToM-
HOTO Beca 3JeMeHTa, B XHMHH CJedyeT JaTh NOHSH-
THIO aTOMHSBIl BeC Cleayiolllee onpegeseHue. ATOM-
HBbIM BECOM 3JIeMeHTa B XHMHH Ha3bIBAIOT YHCJIO,
KOTOpOe MOKa3blBAaeT, BO CKOJIBKO pa3 CPelHss Macca
aToMa IPHPOAHOro 3JeMeHTa Goablie ‘/1g uacTi
cpeaHefl MacCel aToMa NPHPOLHOTO KHcaopoia. Ko-
HEYHO, B TOM CJydae, ecji NPHPOAHBIT 3jeMeHT Co-
CTOMT TOJIBKO H3 OJHOT0 H30TONAa, TO pedb MOKeT
HATH 06 aTOMHOM Bece JaHHOro u3otona. Ofpaiasce.
Tenepb K ICPHORHYECKOH cHCTeMe, Mbl BHAHM B Hei
B Kaxao#l KJeTKe Hapsily c 00O3HaueHHeM XHMHue-
CKOTrO 3JieMeHTa M ero aTOMHbIl Bec, KOTOPHIl cie-
IOyer paccMaTpuBaTh KaK XHMHHYECKHIT aTOMHEI Bec.

Jaisi npo6iieMsl * TPAKTHYECKOrO  HCMOJb2OBaHUSA
AfepHOH 3HepTHH ocofoe 3HayeHHe MPHOODENH H30-
TONEL BOAOPOZAA M H30TOMBl ypaHa. HcciezoBanus

59
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TI0Ka3aJiH, YTO NPHPOJIHEIT BOAOPOML COCTOHT H3 Tpex
M30TONOB, AAHHBle O KOTOPbIX TIPHBEJEHH HIKe,
B TabJanie. .

Coaeprraimse

H3DTONA B %

B NPHPOAHOM
B00pO1e

OGosnauenne
aToOMHOrO fapa

Hassanue Macca nps

01t = 16,00

Maccosoe

u3oTONa uncan

Iporuii
Deiitepuii
Tputih

1,008131 JH! nan H
2,014725 1H? ywan D
3,017004 H3 wan T

99,9844
0,0156
Caeam

961:1!1730 NPOTHIi HA3BIBAIOT JIETKHM BOAQPOOM,
JEHTEPHH — TAKENBIM  BOLOPOZOM, a TPHTHil —
CBEPXTANKEJBIM BOAOPOAOM.

Mmesn B BuAY n30TONHBIE COCTABHI BOZOpOAA H
KHCIOPOAa, a TaKiKe TOT (bakKT, uTo B MoJeKyJdy
BOAbI BXOAAT ABa aroMa BOAOPOAA M OAHH aTOM
Kuciopona u Qopmyia Boxs! Wmeer Bug H,O, bl
MOXKEeM Tenepp CKasaTh, YTO BOZA COCTOMT H3 MoJe-
KyJ1 CIeRyIOIero cocraBa:

H,01, D,0%, T,0, HDO%, HTO®, DTO1®
H,0", D,0", T,0%, HDOY, HTO!, DTOY
H,0%, D,0', T,0', HDO*S, HTOs, DTQ!s,

Taxum oGpasom, oblunast mpuposnas Boaa co-
cront H3 18 coproB mosexy.. Koneuno, us-za nau-
GoJiblleli PACIPOCTPAHEHHOCTH NPOTHA K KHCI0pOZa
C MaccoBBIM uHCaOM 16,0000, HauGosbmee wneno'
MolleKysd B BOJe HMeer cocraB H,0!6; MOJIeKyJI
BOAb, COAEPKALIMX TPHTHI, HHYTOKHO MaJoe WHCNO
TIO CPAaBHEHHIO C UHCIOM MoJsteKya H,0'6, Monexyaet

BOJbI, COAGPXKALIHE Refitepnii coctaBa D,0'6, noesit
HasBaHUe TSDKEJON Bomp ’

Declassified in Part - Sanitized Copy

ik R T SR B,

i DBO3HHKaer ecTeCTBEHHBIH BOMPOC: B UEM COCTOHT
pasnuyue npotus, Aefitepus u TpiTHA? OueBHAHO,
IM1aBHOE OTVIHUHE 3aKJIoyaercsi B HEOJHHAKOBOCTH
aTOMHEIX SIIep STHX TpeX H30TomoB. Slmpo aTtoma
npoTHsl, KaKk 06 3TOM FOBOPHJIOCH, COCTOHT H3 OX- °
HOTO NPOTOHA, H aTOM NPOTHA MOXKeT OLiTb Npei-

—) 3aexmpon

Puc. 11. Cxema cTpoenus atoma npo’
Tig, nauboiree JAEGCKOrO 130TONA BO-
nopona

cTaBjeH B BHAe MNPOTOHa, BOKPYr KOTOPOro Bpa-
maeTcss OAMH 3JIEKTPOH; CXeMa aToMa NPOTHs Hpen-
craBjena Ha pHc. 11. Slgpo atoma pefirepus — neit-
TEPOH, KaK JIerKo YOeduTbCsl, COCTOMT M3 ORHOrO
npoToHa M ojHoro HeiitpoHa. Cxema aToma peiite-
pust usoGpaxena Ha puc. 12. COOTBETCTBEHHO AAPO
aToMa TPHTHS — TPHTOH — COCTOUT M3 OJHOTO Ipo-
TOHa M ABYX HeiitpoHoB. Cxema aToMa TPHTHS W30-
Opamena Ha puc. 13. Ipyroit anemenr, npeacfas-
Jasolnuii ocobblii MHTEpec HIJsi NMpobJjembl MpaKTH-
YeCKOTO HCMO0JIb30BaHHs SACPHON IHEPTHH,— ypaH —
ABAFETC CMEchlo TpeX H30TOMOB. JlaHHble 06 2THX
H30TOMax NpuBeReHb! B TaJHle Ha cTp. 63.
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0=

6 Conepikanie H3oTONa
Haspaune u3oTona 0 o:;llg:euue B % D NpHPOANON
saeMeHTe

-

(=) dnexmpon

: Ypan 238 .
fpomox Ypan 235 . . . . ... . 02UJ2%6 0,714

Vpau 234 . .. ... L] gUme 0,00548

Pasauyne 3THX TpeX M30TONOB YpaHa COCTOMT
B TOM, YTO sAPO HauGojee TSKEJOro H30TONa
ypaHa 238 coctouT u3 92 npOTOHOB H 238 — 92 =-
= 146 ueiitponos. CooTBercTBeHHO, Jjs Gojee Jer-
KIIX H30TOMOB COCTABHl ATOMHBIX silep OYAYT HHBIMH;
TaK, n.n;l ypaua 235 (Ha3biBaeMOro 4YacTo AaKTHHO-
Puc, 12, . ypaHOM), B €r0 aTOMHOM siipe cojepxutcs 92 mpo-

C"eg‘q‘;’rﬁ’,?;’f;g;,’; Trowa Reiitepis, Tae- B Toma u 235 —92 =143 neilrpoHa, a B _ATOMHOM
poaa | agpe nsoTona ypana 234 copepxutcs 92 npoToHa

1 234 — 92 = 142 neiiTpoHa.
W3 aTHX Tpex HM30TONOB 0cOGOe 3HAYEHHE HMEIOT
nepssle ABa: ypas 238 u ypam 235. B npuponHoMm
d ypame comepxanue ypana 238 B 140 pas Goubue,

(& Inexmpon H ueM BTOpOTO.
: Kpome npHBeXeHHBIX TpPHMEPOB, KOrja XHMHYe-
CKIIT 371eMeHT sIBJIsieTcs rieafolfl HeCKOJbKHX H30TO-
OB, MOXKHO 6bLIO 6Bl YKa3aTh MHOTO €LIe 3JeMEH-
TOB, SBJSIOMMXCSI TaKXKe MJIesSAaMH HECKOJBKHX
130TOTIOB.

Hedmpon

Jedmepon

TP S S R

T

10. MPUPOJA CHJ1 B ATOMHOM. SAJAPE -

OG6umen3BecTHEIM  SBJAsETCS (DAKT HaNAYAS CHJL _
B3aUMOMEHCTBHS MEKAY JEeKTPHYECKHMH 3apsiaaMu.
Ecin aBa 3/7eKTpUUECKHX 3apsiia HMEIOT OAHH U TOT
Xe 3HAK, TO €CTb, KOTAa OHH 004 MJIHM MOJNOKH- ~
Op?glélrlgnammé TpH- TeJbHBl WJH OTPHUUATEJbHBl, OHH OTTaJKHBAIOTCA

4 Bozopoza . ‘APYr OT Jpyra; ecJi K€ 3HaKH 3apsiloB HEOXHHA: -
KOBBI, TO €CTb KOrZa OJMH 3apsf MNOJIOXHTEJNbHBIH,

Puc. 13. Cxema ¢1
THS, CBEPXTMNenor

.
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a JIpyroft OTPHUATENbHbIN, 002 3apsma NPHTArHBA:
oTcst Apyr K Apyry. Cuila oTTankmBaHus M cuaa
TIPHTSIKEHNS XapaKTEPH3YIOTCH OAHHM H TeM e 33-
KOHOM, HaselBa€MBIM 3aKkoHOM Kysmoma. dmexrpuye:
CKasl' CH/la B3aUMOJEICTBHS ABYX TOYEUHBIX 3JieK-:
TPHUYECKHX 3apSJOB NPONOPUHOHANBHA BEeJHYHHAM
3apsAf0B H 0GPATHO NPONOPLHOHAJIBHA KBajipaTy pac-
CTOSHHS MEXILy sapagamu. Ecium oGosnaunts cuay
B3aHMOAEHCTBHA 6YKBOI F, BeMuMHEI 3apsnoB e
H €2, a paccrosiHie MeXAy sapsmaMil-r, TO 3aKOH
Kysnona moxHo sanucats B Buge (popmy.f;m

F— 16
D.rr>»

rge B
A€ B KO3 DHLUHEHTE TPONOPUHOHANBHOCTH % 3Ha-

MeHatesb D nasbiBaercs AHIEKTPHUECKO{T MOCTOSIH-
HOM, HJIM RM3JIEKTPHYECKON! MDOHMLAEMOCTHIO, DAB-
HOH JJIs BaKyyMma emuHmile. » P
Muorouncnennsie  uccnenopanus MOKasaJjiu
22:3;\{40 }e{ynOHa NPABHJBHO OTpaaer xap’axrep
KaxomaTn i oy Gonsimn o SRR,
OM HJIM OYeHb MaJIOM
Egcc:onum APYr OT Apyra, naxe nopsizka 10~1% ¢
CTb TOPSAKA DajHyca aTomHoro aapa. II o
TOHDI, BXOAsl B aTOMHOE SIAPO, BHOCAT B Her A
ﬁO)KHTEJIbeIe 3apAIbl H B CHIYy CKasaHHOro oc;*rg.g:
K Kmsamcsl APYr oT Ipyra. Tak Kak paccrosiue e-
Ay TpOTOHAaMHU B s/pe HEBeNWKO m mocko
sakone Kysona pemmunna paccrostHus e 0y s
PsilaMu BXOLHT B 3HaMeHaTellb, na emexmey i
CTeNEHH, TO CHJA 3JeKTpHYecKoro onaJ?x:Topou
TIPOTOHOB ZADYr' OT 1pyra OueHb senuka. He .
BO3HHKAET BONPOC, YTO XKe yiepkusaer oTON
B' aToMHOM sinpe? OKaswiBaercs:, atommpix Anep. o
HCKJIOUEHNEM aTOMHOIO sipa B(Bﬂopo‘aa ‘cogffgl}ji
, .
ATOMHBIX sigpax,

4To

TOJIbKO M3 NPOTOHOB, HET; Bcerga p

- ISR

ST SR PR AP

A i e, D2 A

| KpoMe MNPOTOHOB, COJAEPKATCs ellie H HEﬁTpOHbI.

OueBHAHO, BXOXK/EHWE HEHTPOHOB B ATOMHOE SApPO
BHISEIBAET YMEHBIUEHHE KOHIEHTPaUUH 3JeKTpHYe--
¢KOro 3apsiia B sipe, Kak Gbi pasGaBiieHHe MPOTO-
Hos HelirpoHamH. C Rpyroif CTOpOHHI, HCCJIelOBaHHE
B3aHMOJEHCTBUST MeXJy HPOTOHAMM, MeXIy Heil-
TPOHAMH ¥ IIPOTOHAMH, a TaKKe MeXIY HeilTpOHaMH
npuBeso K OGHApYXEHHIO CUJI NPUTSKeHus, Held-
CTBYIOIMX MEXAY PA3SHOPONHBIMH HJKH OJMHAEKO-
BHIMH HYKJIOHAMH. DTH CHJIBL NPOSIBJISIOTCS, B OTJIH-
yde OT KYJIOHOBCKHX CHJI, JIMIUb HA PacCTOAHHSAX, HEe
npeBHIIAIOIIMX AHaMerpa fjipa aToMa, TO ecTb Ha
paccTOsiHUsAX He Gozblue uem 1073cwm.

Cusbl npHTsKEHHT MeKAY HYKJOHAMH HasbiBa-
ioTcsl sinepHeIMH cuiamu. Ms-3a  Magsoro papuyca
neiicTBUsT (MaJIOr0 PAcCTOSHHSL MeXIY HYKJIOHAaMH,
npH KOTOPOM OHM 3aMETHBI) 3TH CHJIH MPHTSXKeHUd
HEMOCPEACTBEHHO He MpOSBJSIOT cefs B MeXaToM-
HEX MJIM MEXMOJIEKYJISPHEIX B3aHMOJEHCTBUSAX, H
noToMy OOBIMHO UEJIOBEKY He TPHXOAMTCA UMETh
¢ HuMH gejio. OHH TOJNBKO TOrA2 NPOSBJAIOT cebs,
Korga Kakasi-Jiu6o yacTHIa NMPUXOQMT B HemocpeX-
CTBEHHOE CONMPHKOCHOBEHHE C aTOMHBIM fApOM. ~

BoT 3TH sAfepHble CHJIb, MEHCTBYIOIHE MeXIy
HYKJIOHaMH ([IpOTOHaMM W HefTPOHAMH) B aTOMHOM
sipe, ¥ OGECMEUHBAIOT CTATMBAHHE HMX XPYT K APYTY
W TeM CaMBIM [POTHBOJEHCTBYIOT KYJOHOBCKHM CH-
JaM OTTAJIKUBaHUsI MeXHy nporoHamu. Taxmm 06-
PasoM, CylleCTBOBaHME ATOMHHIX sifiep obecnedn-
BaeTCsl SIACPHBIMH CHJIAMM  IPHTSOKEHHS MEeXAY
HYKJIOHAMH, BXOASIUMMH B COCTaB ATOMHBIX SEp.

Jlerko 3akJ/IOYHTH U3 BCErO CKa3aHHOFO, YTO aTOM-
HOEe SO, SIBJISIETCS APEHOH, Ha KOToEoﬁ pasbIrphl-
BalOTCAl siflepHBle ABJIEHHS MOJ BO3JEHCTBHEM HBYX
POOB CHJI: HPHTSIKEHHST MEXILY BCEMH HYKJIOHaMU
H CHJI OTTAaJKMBaHUA MEXAY 4YacrTblo HX — HMEHHO -

§5—563

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




"MeXQIy nporoHamu. Ecan Tombko caenats mpen
JIOXKeHHe, UTO B KaKOH-TO MOMEHT (KCTaTH OTMe

THTb, YTO (DH3HYECKH 3TO HEOCYIIECTBHMO) “SIIEPHHE |

quIb}é NEPecTaHyT HefCTBOBaTb MAH CYINECTBEHHo
Oc/Ia0HYT, TO SAPO MFHOBEHHO Da3pYIIHTCH, TaK Kax
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Hao6opoT, aToMHBle sapa C GOJBIIAM YHCJIOM
MenzneneeBa, T0 ecTb GOJbUIMM YHCJIOM NPOTOHOB , -
B 1IMX, AOJMXHBI OBITb HEYCTOHUMBLIMH H3-32 TOFO,
¥To CHJIbl OTTAJIKMBAHHS NPOCTHPAIOTCS HA BCio 06-—
JnacTh aTOMHOTO SIApa W YBeJHUeHHe UHCja MNpoTo-

HOB B ATOMHOM SIApE YCUJIHBAeT CTpemJeHue NpoTo--
HOB BBUIETETb H3 aTOMHOro sjapa. EcTecTBeHHO mO-—
3TOMy, B JIETKHX YCTONUMBHIX aTOMHBIX sipaX UKCJO
[POTOHOB NPHMEPHO DABHO UHCJIY HEHTPOHOB, B TO
BpeMsi KaK JUISl TSDKENbIX aTOMHEBIX siiep UHCJIO Hel-
TPOHOB SHAUHTE/NbHO MPEBHIUAET YHCJAO NPOTOHOB. -
Tak, HalpUMep, A aTOMHBIX siAep

Hz JHet (CI3 s0; oNe?% 5 Catt

ypesia HefiTpoHoB (N) COOTBETCTBEHHO DaBHBI 1, 2,
6, 8, 10, 20, T. e. Takue Ke, KaK M UHCIR NPOTO-
woe (Z). Jas TsKenblX siiep, HanpuMmep, 20Th%%
U2 u  gpyrux uucna Z  PaBHEL 90 u 92,
a uHcIa  HeHTPOHOB  COOTBETCTBEHHO  paBHEI
939 — 90 = 142 u 238 — 92 = 146, nosromy OTHO-
lleHHe YuMCJIa HeHTPOHOB K YHMCIY NPOTOHOB PaBHO
%%"-:1,58 " %‘—29——— 1,59, To ecTb UHCJIO HeATpO-
HOB HecKOJbKO GoJibllie ueM B TIOJITOpa pasa mpe-
BEIUAET UMCAO MpOTOHOB. OueBHIHO, HEHTPOHHI,
BXOLSIIIHE B ATOMHOE PO, KaK Obl pasBaBJAloT CO-
Gofi TpPOTOHBI, W KOHUEHTpAlus MPOTOHOB B AAPE
MeHblLe, BCJEACTBHE Yero HeCKOJIBKO ocJsiabastoTcst
3/1eKTPHUECKUE CUJBL B3AHMHOTO OTTAJKHBAHHA. — —

11. SHEPTUY CBSI3H B ATOMHBIX SAPAX;
SU3HUECKAS CYILLHOCTb MOHSATHS BBILEJEHHE™
SHEPIHM M TNYTH NMPAKTHYECKOTO

MCMOJIb30BAHUS ANEPHOM 3HEPTHH =

BCe NPOTOHB! NOA BJHSIHHEM OTTaJKHBATEJbHBIX ci

-2

3yabTatoM 6opb ‘
ByaLTato puOBI KBYX NPOTHBOMOJIOKHBIX Hayai
oA KOTODHIX — KYJIOHOBCKHe
pofcncT]r)Jzi{)”ymmb aTOMHOe fApo, a Apyroe, HaoGo-
, TCS CTAHYThL slepHble ua
CTHLBL
caﬁbm 00ecneyuTs CylIlecTBOBaKUe ;mp: .
- :;)ﬁgzggmo 3aMeTUTh, YTO caM (aKT 'cymecTBo-
CBUAETENLCTBYET O B3 it Heil
aHMHOIt HelTpa-
JIH3aUHMH  OTTaJKHBATEJ] "
bHBIX CHJI M CHJ NPHTIXK
K SIKe-
ﬁgg’r ::o é:c‘rb HEHCTBHIO Beex OTTa.nKHBaTe.nbgmx cui
TOHT PABHOE O HHT
€HCHBHOCTH, HO -
THB i v
Ooqx::;.r:;)}x:goe N0 3HaKy neiicTBHe cua nﬁmmxeuﬂﬂ.
erey oo, UTO ZJIST GOJIBUIMX aTOMHBIX siiep, B CO-
oran ko PBIX BXOAHT GoJibLIOe yucso NPOTOHOB R
Heil pH Kﬁéﬂap,epﬂme CWIBI 00eCHeYHBaIOT CTArHBA-
C'rBeHH)éﬁ p OB, HaxoAslMXCa JHWL B Hemocpen-
o JIH3OCTH; TO3TOMY ‘B GOJIBLIOM ATOMHOM
A 'Ha nggx&%ﬂg}:ana SIIEPHBIE YaCTHLLI, JeKa- B
OXHBIX KOHLAX '
. Inamer,
ﬁﬁﬂugm;lgmaaxor B3AUMHOTO AeficTBus cun n%?{gflﬁ)::
s B ni)poz’g’o )l:{ax CHJIIBl OTTaJIKHBaHHs 3JIEKTPHU
ACHHS KaK pmaJ i .
e bHOZelicTB
Bcg)fl gpgfg:élxorcn BO BsaHMHOM‘OTTanKHBaﬂszEJP::
CTBEHHCI)) e B B aTOMHOM sifpe, [osromy ecre
el H;:g:?»agb ngennonomenne, YTO JierkKue
He6oubIInM
o C J UYHCJIOM HYK.
» MOTYT GbITh YCTOHYHBBIMH, nocxoma(); J;?I%%B

Hble CHJLl NPHTSKEHHs
HMeIoT -
HYKJIOHAMH. €loT "MecTo Mex<ny Bcemn

=T

LI

F VN

 UroGbl. BHISICHHTH, BOSMOMHLIE NyTH TpPaKTHYE™
CKOTO HOTIONb30BAHUS ~ SACPHON SHEPruH, HE00X0-—
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Iumo pasobparth NOHATHe 3Hepry \
H CBfI3H
.anpa. Ecan kaxue TrHDa

CTOSIHHE ZDYT OT Apyra, yaalsTe OJHY OT ApYrof,
AJI STOrO HAZO BHIMOAHMTL pabory. Tlostomy y,zui'”:
JIEHHE ADYr OT ADPYra NPUTATUBAIOUWHXCS YACTHIL CO-
TPSIXKEHO C HEOGXOAHMOCTBIO 3aTpaThl paboTl, a cie-

J0BaTeJIbHO, CBSI3AHO C VB
e ) y fe.nwlelmeM 3Hepruu obeux

Takum o6Gpason, OKa3BIBAETCS, YTO ABe NPHTATI-

ﬁagl;lf:‘:ﬂm;a‘cmu& HMEIOT  3HEepruio  GoJbimyio
STowy ase TaKHe wheTIIL Mo H 1o
310 X » HaXOAsILHeCs] B Heno-
u?e nac;ge;x;ou 6JIM30CTH ApYT K ZAPYTY, HMEIOT MeHb-
e g nn, rqu AJsL cllyyasi, Korma omm Gymyr
npmnmaangu Hg:r Apyra. Takum oGpasom, ecsn IBe
AoarBaloL fl YaCTHUBI, yHaJleHHble OpYr oOT
Apy n’pu fﬂmec}:[;asmb caMuM cebe, TO MO BJMSTHHEM
o UTACH 1 OHH cOausATCH 1 NODHAYT B TaKoe
SocTodir JiJIfl A8 OHH NOJIKHEI UMETh MeHblle SHep-
i . 3aK0anzqaﬂ CBOEro HCXOMHOTO MOJIOMKEHHS.
H3MEHHOCTH o6mergoigfzgigg;18: Hae}?m“’ o,
no epruH, oyes
sgeprcp?xgm:xeaﬂnmx STH aCTHIEI NOKHB Bbl}l:fl/lli']‘ol;
Snep Jmé P DHLI\Iaepl, H3JIYYHB  oTOHHL. IMostomy,
Sekpon, Tptanyo sy ghonINED  Mporon
renop ) H 00pasyior meii-
e e SHACTASTCS Goron, Koropa
L s OJHYECTBO SHeprum, pasmoe -
i PrHH  CBOGOAHEIX nporona’ o
.CBSI3aHHEBIX B (opme JeliTpona i Heutpora

Ta
KHM 06pasom, COMmKenHe cBOGoAHBIX nynb-

NSRS SRR L R R SRR

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

pe3yJIbTaT CTAMHBAKHS COOTBETCTBYIOUIMX TPOTOHOB
1 HeliTPOHOB TOJ BJMANHEM SLEPHBIX CHJ, COMpO-
BOXAAlOUlerocs BhIAeJEHHeM 3Hepruu. IloaTomy
SHeprHs BCAKOTO sPa MeHbUIE Ha ONpeNe/IeHHYIo

BeJIHYHHY SHEPrHH CBOGOAHEIX HYKNOHOB. OYeBHIHO, .

JUIst TIOJIHOTO DPaspylUeHHs aTOMHOrO s1ipa, TO ecTb
JUIS TIOJIHOTO OTHEJIEHHsT BCEeX ero HYKJOHOB JpYr-
oT Ipyra, HeoGXoAMMO COOOIIHTb €My 3HEepruio,
JIHAUe TOBOPSI, HYXHO 3aTPaTHTh HEKOTOpYio padory
IJsi TIPEOROJIEHHS SMEPHBIX CHIL. :
KoneuHo, (akT, 4yTo aTOMHOE PO MMeeT MEHblie
SHEpriH, YeM CBOGOJHEIEe HYKJIOHbI, BOBCE, HE TOBO- ’
PUT O TOM, YTO 3HEPTHIO, .MMEIOHlyIoCs B aTOMe,
HeJib3sl HCHOJb30BaTh. lIpH (OPMHPOBAHHH ATOM-
HOrO SApa H3 HYKJIOHOB MMEET MeCTO JHIUb He60J1b-
lloe yMEHblEHHe JSHEpPrWH, ¥ B AaTOMHOM sipe
ocraercsi OCHOBHAsi YaCTb SHEPLHH OT TOH, KOTOpas
npucylia cBOGOJHLIM HEHTPOHAM M IIPOTOHAM.
PaccMoTpuM ceifuac OIBIT, KOTOPBIH, KOHEUHO,
MOIKHO <JIHIIb MBICJIEHHO OCYLIECTBUTH, €CHH IIpel-
cTaBuTb cefe yeJoBeyKa pasMepoM C aToMHOe f4po,
KOTOpHIl CcOGHpaeTcsi H3BJeUb ONWH W3 MPOTOHOB
supa. JlonycTHM, uTO BOOOpakaemoMy 4eJOBEuKy
yHaJoCh 3aUENHTBCA 32 OAHH W3 NPOTOHOB BHYTPH
aToMHOro s7pa, KaK 3T0 H300paxeHO Ha pHC. 14,
W OH pellinj BHITAUHTE NPOTOH 1, Tloxa DpOTOH ™
HAXONUTCS BHYTPH aTOMa, OKDYXEHHBI CO BCEX
CTOPOH HYKJOHAMH, OH WCIBITBIBAET CO BCeX CTOPOH

! TlpusenenHoe HHXe ONHCAHHE
fapa npemnonaraeT pacgpepesenie
nee paBHOMepHoe, BHYTPH siapa.
OCHOBaHHS K TOMY, uTOGH HOMYCTHTD,

npoToHOB, Gonece HAH Me-

yTO mpoTOHH OyayT

BHITACKHBAIIHA MPOTOHA H3

-

Omuako ecTh CcepbesHue -

NpeHMyLLeCTBEHHO pacnonaraTbCs y TNOBEPXHOCTH .aTOMHOTO -~

ipa, eclH TIOCJeHee DaccMaTpuBaTh KaK Kamimo anepHoit
wupkocts. IlojoGHoe pacnojioXeHHe TNpPCTOHOB, OHYEBHAKO,
MOMKHO GEITh OOYCNOBAEHO OTTAJKHBATEJBHLIME  /CKTpH4e-

CKHMH CHJAAMH.
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) Puc._ 14, Haaocrpauus nussaeyenns TIPOTOHA H3 aTOMIOro

_ ARpa: TNOKA NPOTOH BHYTPH f1Pd, AR MEPEBOXA ero Ha

TIOBEPXIIOCTL He 1alo MHOFO ycHAHH. OcloBlioe Ycuane

Nano pns npeojosenns AMEPHLHIX Citd, AaK nepesoja npo-

TOHA C NOBEPXHOCTH Ha paccTosHHe OT hee pasiioe
10-18 ¢y -~ '

PaBHEIE CHJILI, M uYesOBeuky, OYeBHIHO, HE Npef-
CTaBHT 0COGOrO TPya mNOATAIUMTD €ro  HourH
K nosepxnoctd sapa. Ho kak Toabko MIPOTOH TpH-
GJIUSHTCST K NOBEPXHOCTH SApa, aCHMMETpPHSI pacho-
JIOKEHUS] BCEX HYKJOHOB OTHOCHTEJBHO IaHHOTO
IIPOTOHA CKaXeTcs B TOM, uTO 5TOT nOpoToH Gyner
HCTILITHIBATD  sIIEPHble  CHJEI, BTATHBAIOLIHE €ero
BHYTPb sinpa. OuesupHo, YeJIOBE€UKY NOHaxo6HTCS
SaTPATHTL MHOTO YCWMHIL; emy mpugercs BHIMOJTHUT
paboty TIPOTHB SINEPHBIX CHJ, YTOGHI ¢ MOMOILbIO
STHX YCHJIMI TepeHecTH cBoio SHEpPTHIO BHYTPhH SApa
HakoHen, Bbinosnus TIOHCTHHE THTaHHUECKYIO pa:
Boty, yesoBeuxy, gonycrnm, Iyﬂ,uanoca BHITAHYTh ngo~
b anpa. Hapo, kouey
B BHLY, UTO npeonosienats ﬂnepf»’xlm'e cn?ritllgz:}rol;gt?;b
TIOMOTaJTH GHJIB! 3JIEKTPHYECKOro OTTaJIKHBa i,
HOrO MPOTOHA: Jp ‘

YTHMH SNEPHEIMH MpPOTOHamy, 3a-
70 ' )

HHS JaH-

TeM, NPOROJXKAs TNPHKIAAHBATL CBOH YCHJUS, YeJo-
BeueK Havajl OTAeJATb NPOTOH OT slpa, TO ecTb OT-
TaJKHBATh €ro OT NOBepXHOCTH siApa. UesnoBeuky
npuIercsl MHOTO NOTPYRMThCS, NOKa OH OyAer OT-
TaJKHBaTh NMPOTOH OT fIAPa Ha paccrosHue panuyca
HeHCTBHA SOEPHBIX CHJI, TO €CTb Ha PaccTosiiHe JI0-
pagka 10713 cm. Kak ToJbKO OH mpeofoseeT siaep-
Hble CHJIBI, a TocjieqHHe OBICTPO YMEHbIIAIOTCH C
yBeJIMYGHHEM DACCTOSHHS OT-siApa, NPOTOH MO npe-
KpalleHn! JeHCTBHST ANEPHBIX CHJ HAYHET HCHBITHI-
BaThb OTTAJIKUBATeJbHBIE CHJBI OT BCEX IPOTOHOB,”
OCTABLIUXCSl B SIPE, 'NOCKOJBKY CHJIBI 3JeKTpHues
CKOr0 OTTaJIKHBaHHS — AaJIbHOAGHCTBYIOMHUE CHJIEL
H IeficTBYIOT KaK Ha MaJibiX, TaK H OOJbIIHX pac-
crosnuax. Takum o6pasom, uesoBeyek, MNPEOAOJEB
CUJIBL SIEEPHOTO NPUTSKEHHS, NIOYYBCTBYET, UTO Ipo-
TOH HAUHET CaM OTAEJNSIThCH OT sfjpa CO Bce BO3pa-
craiouieif CKOpocThIO,

[lporoH, OTTaJKUBasICh OT SAPa CHIAMH 3JEKTPH-
yecKOro B3auMOJeiCTBHUs,, HAuHET JABHraTbCs Bce

Puc. 15, Tporon, ussaedennntii n3 si1pa, MCALTEIBaET oT-
TaJAKMBaTENbibIe. CHAB OT A1pa
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* GHICTpEE M GhicTpee
KOHLOB OueHb Gg.nbm( e

BbIJIeJIeHHs

ATOMHBIM  sifpoM, cocrosmuuit g

3HepI'HH ﬁl[pa B KH

H3JTyyeHun SLAPOM  ramma-

aToMHOe A1PO MpeoGp dorona,

a3yer cBOIO smeprmio 3Hep-

riio raMMma-()oTOHa, B- CBETOBYIO HJIM 3JIeKTpoMar-
HHTHYIO SHEPTHIO. .

Pas6upas , Bce CJyuyaH BHIAEJEHHSt AaTOMHEIMH
fpaMH 3HEPTHH, HX MOXKHO OTHECTH K ABYM BHIAM
npeoGpasoBaHust SHEPrHH sinpa: 1) B KMHETHYECKYIO
SHEprHI0 MaTepHalJIbHLIX WYaCTHL, KOTOPHM  CBOIi-
cTBenna dHeprust (Macca) MOKod, ‘H 2) B CBETOBYIO
3HEpr{io, TO €CTb SHEePrHIo MaTepHalbHBIX YacTHIL
(hoTOHOB), KOTOpLIM, He CBOHCTBeHHa 3Heprus
(macca) moxosi. OrcyrcTBHe SHepruu- (Maccel) mo-.
Ko y CBeTOBBIX (DOTOHOB, Kax 06 3TOM 6BUIO CKa-
3aHO paHee, MOXXHO YCMOTPeTh Ha OCHOBAaHHH GOleil
3aBHCHMOCTH MacChl YacCTHUEI OT CKODOCTH ee IBHXKe-
uus. Ta 3aBUCUMOCTb, AaHHAs DIHIITEHHOM, UMeeT

m

2 rge m — Macca 4acTHUHI,

l——
JBHXKYLIEHCST CO CKOPOCTHIO U, Mg — Macca MOKOsi-
mefics UACTHIL! H €* — KBajpaT ckopocTH cera. Ms
v
3TOr0 COOTHOILUGHHS! CJIEAYeT, uT0 My =m}/ 1 — —5-
Kosb ckopo ¢OTOH Bceraa HBHIKETCS CO CKOPOCTBIO

a2 t

\ v?
csera ¢, = lu My, @ CJEI0BATEJbHO, U SHEPIus

foKost paBHa Hymo. Ecau npomnsBecTH HeoGXoAMMEBIE
nofgcueTH, To AN SApa YpaHa 92U onucaHHbI
Bblille MEICJIGHHBIH OMBIT OGyHeT XapaKTepH3oBaThbCsl
ClefyloluMH BeJMuAHaMK. JInsi BRITACKMBAHHUSI IPO-
TOHA W3 si[pa ypaHa W OTTATHBAHUS €r0 Ha paccTos- -
e 1071 cm OT MOBEPXHOCTH Sifpa HEOOXOAHMO
c00BlKuTL 3HEprui0 B Koanyectse 25,9 Mss. B mo-
CllefiylolIeM SHEPrHsi BBIZENHTCH B (hOpME KHHETH-
uecKoil SHepruM NpoTOHa B Konuuecre 18,4 Msg.
Hrak, TOT MBICJIEHHEI ONBIT, KOTOPBIi MEI OCYIle-
CTBHJIM, 3aCTABHB UeJiOBeYKAa BBHITACKHBATh IPOTOH
H3 sipa, NMPUBEJ K TOMY, UTO Ha BEITACKHBAHHE

< 73

BHE M= ’
)
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NpOTOHA U3 sIApa ypaHa HaAo 3aTPaTHTb GOMblue
HEPrHH, YeMm ee BhIAeNHTCS B (hOPMe KHHETHUECKofl
SHEPrHH. DTO CTAHOBHTCS MNOHATHBIM, , €CH  HMeTh
B BHAY, YTO IpH (HOPMHPOBAHHH S[Pa H3 COOTBET-
CTBYIOUETO YHC/Ja CBOGOAHBIX MPOTOHOB M HEHTpo-
HOB JOJKHA BBIAEIHTHCS! SHEPTHSI.

Tpuesenibie Bbie uncaa 3acTaBASIOT NPH3HATS,
UTO MPHCOGNHHEHHE NPOTOHA K SIAPY COMPSINeHo

¢ BoigesnenueM- 25,9 — 18,4 = 7,5 Map. Ouesugno,

BhIfe/leHue 3HepriH npH (JOPMHPOBAHHH ATOMHOrO
SIAPA, OGYC/IOB/IGHHOE NPOSIBJEHHEM SAEPHEIX CHJ
TIPHTSDKCHHS, HMEET CEOHM CJEeACTBHEM ycroiiun-
BOCTb aToMHoro sppa. [eiicTBuTesbHO, aTOMHOE
AP0 HMEeT MeHbllle SHEPrHH, YeM CBOGOAHEIE HY-
KJIOHEI, @ NOTOMY JUISl MOJIHOTO €ro paspyilleHus,
AJ151 pasNesielHsl BCeX ero HyKJIOHOB JPYr OT Apyra
¢ €My HeoGXOAMMO COOGLIHTbL SHEPruio. ECAH aToM-
HOMY $IpY He COOGIUATb W3BHE SHEPrHio, TO OHO
CaMO He MOMEeT 1i3-33 HeNoCTaTKd SHepTHH MOJHO-
CTbIO paspyuntbest. Takum o06pasom, HegocTaTok
SHEPrHH HE TM03BOJISIET AHPY CaMOMY pPasfesiuTbCs
Ha CBOGOAHbIE HYKJIOHBI, a TMOTOMY OH MOMET pac-
CMaTpHBATbCsl KaK Mepa YCTOHYHBOCTH aTOMHOIO
anpa. Tor dakr, uro HegocTaTok SHEPrHH aTOMHOro
AApa N0 CPaBHEHHIO C 3Heprueil ero CBOGOXHBIX
HYK/IOHOB SIBJISIETCS] MepPOil YCTOMUHMBOCTH aTOMHOLO
Apa, Jlall OCHOBaHHE IJIsi HAa3BAHHSI S5TOTO HeJo-
CTaTKa SHEPTHH — SHepruell CBSI3M AaTOMHOrO aapa,
MO3TOMY 4eM GO/IblUE 3Heprus CBSISH ATOMHOMO
JApa, TEM TPYNHEe DA3PyIIMTL ATOMHOE PO A0
paslieJIeHus] BceX ero HyKJIOHOB.

I/Isyqewge PA3JIHYHLIMH METOAAMH CHJI SIAEPHOTO
B32HMOLCHCTBHS MEXIY NpOTOHaMH, MeXIy Hel-
TPOHAMH, a TaKKe MeXZy NPOTOHOM HeliTpoHOM
TIPUBEJIO K NPH3HAHHIO, YTO NOPSANOK DEJHUHHBI STHX
CHIL ONMH M TOT XKe I BCeX HYKJIOHOB, BHe 3aBU-
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i R T PR DRI o S YT A IS B R KRS F

CHMOCTH OT TOTO, SIBJSIOTCS JIM - OHH. HeliTpOHaMy
win npotoHaMu. K TOMy e c/IeAcTBHIO NpHBeNH
onbiTHHE (DAKTBI H TEOpeTHUECKHe pacuerbl: HanpH-
Mep, YCTAaHOBJIEHO, UTO Dajuyc siApa atoMa R mpo-
NOpUHOHAJIeH KyGHUeCKOMY Jopuio 113 maccosoro

ugena (A): R=15-10"13V4 cu, a [IoToMy 06ben
snpa paBeH V= %— R = % % (1,5-10719)34 cnd,

Taxkmm o6pasoM, OkasbiBaeTcs, 4TO 0GbeM sApa
v=1,5-107% A cm?, 1O ectb OGbeM siApa mpornop-
UHOHAJIEH YHCJIYy HYKJOHOB B SIApe, NMOCKOJBKY Mac-
cosoe uucio A paBHO uucay HykJoHoB. CrenoBa-
TeJIbHO, BHE 3aBHCHMOCTH OT TOrO, SIBNAETCH JIH
HYKJIOH HeHTPOHOM HJIH NPOTOHOM NpHGaBJieHHe ero
K APy YBesinuuBaeT o6beM s4pa Ha OZHY M Ty e
seanyuny. IlpomopuuoHasbHOCTH O06BEMa sfpa uH-
C1y HYKJOHOB MO3BOJIS€T CUHMTATh, YTO M 3JHEpPrus
CBfI3H BO BCeX CJyuasX HPUOJHAKEHHO IPOMOPLHO-
HajlbHa YHCJY HYKJOHOB B siipe. Kak e OUEHHTb
BeIMYHHY 3HepruH cBasu? C ledblo OLEHKH 3TOil
BeJIHUMHBI HeO6XOAMMO BOCIMOJNB30BATLCS COOTHOLIE-
Huem E = mc® Bblllle yxe roBopHJioch 0 TOM, YTC
H3MEHEeHHe Macchl KaKo#-AH60 CHCTeMBl OTpaXkaer
co6oif H3MEeHEeHHe KOJNWYEeCTBAa SHEPrHH B 3TOH CH-
creme. ITostomy, 4TOGEI ONMpefesuTh 3TO H3MEHEHHe
KOJIHYeCTBA 9HEPruH, HeoOXOAMMO IPOCTO HalTH
H3MeHeHHe Macchl. TakHM 06pasoM, UTOOGH OLEHHTH
BEJIIYMHY 3HEPTrHH CBSI3H aTOMHOTO sapa, HeoGXo-
MO OnNpelesIHTh H3MEHEHHe MacCHl, CONPOBOXAAI0-
mee o6pa3oBanue JaHHOTO aTOMHOrO spa M3 COOT-
BETCTRYIOLIErO YHCJIa CBOGOAHEIX HEHTPOHOB I MpO-
TOHOB. Bhllle y»Ke ykaseBasloCh, YTO Maccy H30Toma
OBGBLIYHO H3MEPSIOT, HCMOMAb3Ysl B KauyecTBe eXHHHLBL
!/1¢ yacTb Macchl caMOro JIerKOrO NPHPOIHOro H30-
Tona xucjopoga O'S. Dra eJuHHUa B rpamMax 4Hc-
Jenno pasua 1,66-1072¢ r. -5

) 7

¢ ~

PASINL M

L
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Jas BHIpaXEHHST UHCAEHHOTO 3HaueHus sToR
BEJIHYHHEl B SHEPreTHYECKHX eAMHHLAX HEeoGxo-
JHUMO \BLIDAXKEHHE ee B IDaMMax YMHOXHTDb Ha Kpa-
Apar .ckopoctd cBera ¢(2,9977 - 101 cm/cek ~3X

. X ;l,Q'? CM/CEK); NpH TaKOM yMHOXKeHHH nonyuures
SHaueHue, BLIPAXKEHHOE B 3prax, a 3aTeM 3T0 Io-
CIefHee MyTeM YyMHOXeHHS Ha 6,25 - 105 moxuo Bh-
PABHUTL B MErasJieKTpoHOBOMbTaX (MsB). TdkuM 06-
pasom, noayyaerca 1,66-10724..(2,998 . 1010)2 apr,
nn 1,66 - 1074 (2,998 -.1019)2. 6,25 105 — 931 Mag.
Tostomy, ecnu umers pamupe o Maccax *H3oTo-
TIOB B aTOMHEIX eJUHHUAX, WJIH, KaK TOBOPSIT, aTOM-
HEIE BECa H3OTONOB B (PH3UYECKOH .CHCTEME, TO JIErKo
TIOACUHTATL H3MEHEHHE MACChl, TOWHee yMeHbIeHHe
Macchl, 00yCIIOB/IeHHOe BHigeNeHHeM SHEpPrHH (3Hep-
THY CBASH ATOMHOIO 5iApa) NpH 06GpasoBaHME NaH-
HOro siipa M3 CBOGOAHHIX HeliTPOHOB H TIPOTOHOB
3T0 ymeHblueHHe Macch 0GbIuHO HashIBaIOT netpex:
ToM Mmaccel, Clienosaresbho, SHEPrHs CBS3H aToOM-
gg;?{aaipg, BEIDAXCHHA B MeEras/eKTpOHOBOJLTAX,

edexTy macce B NUHHI X
JHEHHOMY Ha Q}él. FTOMHRX ¢ e aso-

B xayecrse mamocrpauun CKa3aHHOMY mpou3ase-
ACM BBEIMECICHHC SHEPIHM CBA3U I/ aTOMHOTO aapa
reaus oHet. B cocras atoro A4pa BXOHAT ABa Tpo-

TOHAa W JBa HedTpoHa. Jlammuple
. ! 06 3THX
NPUBEACHBL HHXKe: facraax

YacTtuua Macca npu O = 16,000

W 1,00813

! ; =
,f-le‘ 1,00895

Heo6xomumo ormeruts, yro ofmmy
A3I0T MAcCH HE aTOMHHIX sifep, a co

76

HO B Tabinuax
OTBe’I‘CTBy}ome

HeliTPaJIbHEIX aTOMOB, TO €CTb aTOMHBIX sifiep, OKpY-
MEHHBIX 3JIEKTPOHHBIMH 060JIOUKaMH,

Tak Xak BCsIKOe aTOMHOe SAPO HMeeT CTPOro
onpefeeHHOe YHCIO HPOTOHOB, TO B 3JEKTPOHHOIT
000JIOYKE COOTBETCTBYIOILErO aTOMa COJEPXKHTCS
CTOJIBKO JKe 3JIeKTPOHOB. TaKxke BMeCTO Macchl Mpo-
TOHa OOBIYHO NPHBOASAT * Maccy aToMa BOAOpOAa,
TO eCTb NpPOTOHa M OJHOrO 3jieKTpoHa. Vi3aMeHeHue
Macchl HPH (POPMHPOBAHWHM ATOMHOrO siApa U3 INpo-
TOHOB H HEHTPOHOB ¢ OO0JbLIOH TOUHOCTHIO PABHO
u3MeHeHHIO MacCHl, KOTOpOe ¥MeIo GBI MeCTO NpH
(opMHPOBaHHH NaHHOTO aTOMa M3 aTOMOB BOAOPOA2
1 HeiiTpoHOoB. Uuc/O 3/1eKTPOHOB B NAHHOM aTOME .
paBIO YHCJY 3JEeKTPOHOB BO BCEX aTOMaX BOZOPOJa,
HeOOXOAUMBIX IJIs1 (DOPMHPOBAHHS HNAHHOTO aToMa.

Ipn BhluMC/IeHHH AedekTa MacChl YYCIEHHbIE 3Ha-
YeHHs] MacC 3JIEKTPOHOB cCoKpaitaiorcd. Hexotopoe
pasnuyMe, NpaBha COBCEM HECYLIECTBEHHOE, Pesyilb-
TaTOB BBHIUMCJEHUS] nedieKTa Macchl npu (opMHpo-
BaHWM JAHHOrO fZipa H3 NPOTOHOB M HEHTPOHOB HJH
npu ($HOpMHPOBaHHH HAHHOIO aTOMa H3 4TOMOB BO-
IOpofa M HefiTPDOHOB MOXeT OBITb 3a CYET HeOAHHa-
KOBOIi SHEPrHM CBSI3H SJIEKTPOHOB B JaHHOM aToMme
i B aTOMax Bojopofa. BepHemcs Tenepb K BhIUHCIE-
uuio fgepekra Maccel aasi simpa rejus. CorviacHo
CKa3aHHOMY HCHOJIb3yeM SHaueHHs MacC aTOMOB BO-
Zopona, HEeHTPOHOB M aTOMa refus, NpPHBEACHHLIE
Bhiie B Tabmuue. JledeKr MaccHl  paBeH:
2-1,008131 4 2 - 1,00895 — 4,00386 = 0,030302.

Hedekr macchl, BbIpaXXeHHBIX B MerasJekTpoHO-
BOJIbTAX, MAET SHEPTHIO CBSISH SApPa  TeJusT
0,030302 - 931 = 27,93 Mas ~ 28 Mss.

Uwmes B BUAY, YTO SIAEPHBIE CHJBI, HdeHCTByIOUHE
MEXIy NPOTOHAMM MJIH MEXAY HEHTPOHaMM, Ofu-
HaKOBHl WJIH BO BCAKOM CJydae OJLHOrO MNOpsAKa W
YTO pasiMvHbIe aTOMHbiE siipa OWIMYAlOTCS APYr OT

) 77
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Apyra pDas/iH4HEIMH YMCIAMH NPOTOHOB K HeliTpo-
HOB, TO JUIS XapAKTEPHCTHKH OSHEPLMM CBSISH s
JL@HHOTO SIDA HAXOASIT OTHOLUGHHE SHEPLUM CBA3H
QUL BCRrO SIApa K o6lieMy WHCNY HYK/IOHOB sapa
3o OTHOLUEHHE HA3HIBAIOT SHEPrHeHl CBH3H, MK
CpeAHeH SHeprueil CBssW, npuxopsuieiics Ha’omm

zlle" g P T 2
7 8|
92 \

——]

[

643

‘b

W oS o, N &

N Zlﬁe"

[N}

~

Inepeun céasu wa nynnon 8 Msé

20 40 60 83 107 720 747 767 2
p
MaccoBoe qucao 4 200 220 200

Puc.

16, Cpennas SHEPrust CBA3M Afpa ma ogmy HyKJIOH

HYKJIOH. Tax, nist simpa resmus SHEPrHsl CBSI3H, NpH-
XOAsiUasACA HA ONHH HYKJIOH, paBHa 28:4 =7 (’)Mgs
E;g; Iglas:ﬁ :;exs :c-rpeuaromnxcn B npupone a'r'onmmx'
epruio  CBu3H.
OLMH HYKIOH, H OTJIOXHTH ce n%p%tzﬂzmﬁx(;c: ka
KOOpAHHATHON mlockocTd, a mo ocy aﬁcgucc oT a0,
HHTB MAcCOBBIE YHCJIA, TO eCTb 0GiIHe yHcaa H K10,
,HOB B SIIPE, TO NOJyYHTCH Xapaxkrepras K naaymo-
lisl, H30OpaXKeHHas Ha puc. 16, Hanébngmeeﬂsﬁg-

3R A,

NN PR A TR A A

.

yeHHe OPAHHATHI, TO €CTb’ SHEPIHH CBSI3H, “IIPHXOAA-
leficsi Ha OLHH HYKJOH, OTBEUAeT ATOMHBIM sApaM
¢ MaccOBBIMH 4HCJAaMH okonao 80. . i
Taxum o6pa3oM, o Mepe pocTa MaccoBOro Yucsa
JHEprus CBSI3H, NpPHXOAALIASICA HA OOHH HYKJOH

-B siipe, BHaudaJe BOo3pacTaer, a 3aTeM “yMeHbIuaeTcs.

Srtor (haKT JaeT OCHOBaHHe HaMeTHTb NO KpaiiHelt
Mepe ABa NMYTH NMPaKTHYECKOrOo HCMOJb30BaHHS, Bbl-
nejleHus: sigepuoit suepruu, Iepswlil myTs, Kak 3to
JIETKO YCTAHOBHTb, COCTOHT B COELHHEHHH JIErKHX
slep, WIHM, KaK 4acTo TOBOPAT, B CIVIABJIGHHH JIET-
kux sigep. [IleiicrBuTesbHO, cpaBHHM JIBa aTOMHBIX

f/pa C MAacCOBLIMH YHCJAMH @; H @z, TIPHYEM ORHO

13 uHCeJl, HANpuMep, Qp, B ABa pasa OoJblie mnep-
BOro, a Ka)kmoe H3 IIMX MeHblle, Hampumep, 40.
Snpy ¢ MeHbUIHM MacCOBBEIM YHCJOM COOTBEICTBYET
I MeHbLIas SHeprusi CBA3H, NPHXOAsLLASCS Ha OAMH
HykjaoH E|, KaK 3T0 BUAHO NO XOAY KPHBOil BOJIH3H
OT HayajJa KOOpAMHAT M, HaoGOpOT, sApYy C 60Jb-
IIMM MacCOBBIM YHCJIOM COOTBETCTBYeT H GoJjbliasy
DHEprusi CBsI3H Ha HykJoH FE; Taxum o6pasow,
E) < Ej; obiliee KOJMUECTBO SHEPrHH, KOTOpOe HOJ-
JKHO BBHIIEJHTHCST TPH (OPMHPOBAHHM YNOMSHYTHIX
aTOMHBIX sifiep u3 CBCOGOAHBIX HYKJIOHOB (TO ecThb.
SHEPrHsl CBASH sIAEP), PABHO COOTBETCTBEHHO aE,
1 aE,;. Ha ocHoBaHuHu nepeudC/eHHHIX BHILIE yCJIO-
BHH SICHO, UTO eCJIM 3aCTaBHTb CJIMTbCA JBa, aTOM-
HBIX siipa C MAacCOBBIM YHCJAOM @;, TO BOSHHKHET
aTOMHOE SIIPO C MAacCOBBIM YHCJIOM Qa.

Tlpu caunaHuu JBYX OAMHAKOBBIX ATOMHBIX SIIED,

‘Ka)Kjgoe ¢ MacCOBbIM YHCJIOM @), HAOJXKEH Ha6J110-

IaThest dHepreTHuecKHit ad(dexT, HMeHHO BbIAE/IEHHE
sHepruu. JeilcTBUTENBHO, N0 CPaBHEHHIO €O CBOGOA-
HBIMH HYKJOHAMH 3TH [Ba $iipa HMEIOT .KOJHYECTBO:
aHepryu MeHbllle Ha 2 a;F,, B TO BpeMsi Kak sSApo
C MacCOBRIM UHCJOM Q7 HMEET MeHbllle 3SHEPrHH,

P 79 .
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TaK¥e 10 CpaBHEHHIO CO CBO60,ZIH£IMPI HYKJIOHaMy ;
)

Ha BeanunHy aoE,. Ho, Tak «ka

‘ N , K 2(21:&2
a Ey1<E,, 10 aE; >2a,F,. CrenoBaresnHo, Jma'
CIHMAIOIUXCS AAPA HMEIOT SHEPrHH GOJIblUe, uyeM
JOJI3KHO HMETb TO SIAPO, KOTOPOE BO3HHKAET U3 STHYX
ZIB%‘,X ;mgep, a TmoToMy M3GBITOK JHEPIuH; PaBHbIH
280 — 201, = 2a, (Es — Ey), monxen ‘IIPH  TaKoM
CJIHNAHHK BBIAEJIHTHCSH,

Hpoc;mumumunpumepgm MOXeT CAYXHTb BOOGpa-
JaeMEIH cayyail 06pasQBaHHs simpa redus ua ZBYX
JEHTEPOHOB (ATOMHBIX SIAEP TSKENOro BOOpOAA)
geHCTBHTEJII’)HO, Macca aroma gefitepus paBHa{

,(;3147258 Macca atoma requs pasna 4,00386
G Obl CIIHNIMCE JABa  jeiiTe )

POHa, TO metekr
iw_azc(z),rzgfsbén 25([) oRImen 2 2014725 - 4,0038[% =
=4, —4, =0,02559 u Brgesen

) Has

gxgeé);lua 32 gag;a%lemp%ﬂoaonbrax pasna 0,02559 X
= 23, 9B. Ecan 6mr o6pasoBancs n

2 : TeM

?gnoraar{}dgza ggg;iignoa OIHH rpamMM-aToOM I’ZJIHH

,02. » TOo ecrb 4,004 r, To moskHa

géuigggamcsx SHEPTHS. B KOJHYeCTBe é3 826,02 X
- DM3B, Win B ManbIx kanopusx 23'82-

X é0~3-3,83-10"“ Kam = 5,45 - 1011 rgp 02

, CJIH CUHTATB, YTO NIPH CrOPAHHH ONHOrO rpamMma

yras Bugensiercst 7000 kan, o npuBeseHum Brme

SHEPreTHYecKHH s ekt o6pasosanus 4 r rejiusi u3

THHEJIOT0 BOAOPORA GyneT pasen KOJIMYeCTBY 3Hep-

THH, BBIReJfOWeics mpu CropaHuu 545-101
=84 000 Xr KameHHOro yruis, 7-10%102

Takum o6pasom, o6pasopanue refus us "rsm(enor
BOZOpoONla ~ NOIKHO ~ COMPOBOMKAATBCH  OrpOMH .
SHepreTHyeckuM addektom, Ananoruynprx npnM HM
MOXXHO NPHBECTH OYeHb MHOro. Bo BCH}‘(OMP yra
CTaHOBHTCS OYEBHAHEIM, 4YTO npH o6 ‘as S A
ATOMHEIX SIeP C MaCCOBHIM duciiom, Me}?bmz]:ngg[

’

§3 6ojee JeTKHX aTOMHHIX siep HOJMKHa Bhile~
JTHCS SHEPTHS, U, TaKMM.oGpasoM, OTKPbIBAETCSE
nyTb MPAKTHYECKOrO HCIIOJNb30BAHHs SHEPTHH aTOM-
HBIX SIAEP, OCHOBAHHBIl HA CJMMAHMH JIETKHX sHep..

DTOT NyTh HCHOJNBL30OBAHHS SIAEPHOH 3HEPruH Ha-
wea TPaKTHYECKOe TNpPHMEHeHHe B  BOJOPOAHOIL
GomGe, BbleJeHHe SHEPrHM TPH B3DhIBe KOTODOMH
06s13aH0, HanpuMep, oOpasoBaHMIO Fequst H3' Gojee
Jerkux aTtomoB: H3 Tskenoro (1H2?) u cpepxTsike-
noré (,H®) momopoaa, To ecTb u3 AeiiTepust, TPHTHA
WM APYrHX aHaJOrHYHBIX TPOLECCOB. ’

Bropoii myTh MPaKTHYECKOro HCNOJIb30BAHHS SHep-
I'MH aTOMHBIX Siiep MOXKeT ObiTh HaMeueH NpU pac-
CMOTPEHMH BTOPOll YacTH KPHBOil 3aBHCHMOCTH OT
MacCOBOIO UMCJa JHEPrHH CBSI3H ATOMHBIX SLEP,.
npuxosuieiicss Ha OAMH HYKJIOH. Bropas gacTs KpH-.
Boil, rpaduyecks BbIpakaiomasi coGOil 3Ty 3aBHCH- .
MOCTb, OTHOCHTCSI K TSDKEJBIM aTOMHBIM siipaM ¢
MaccoBbIMH uHc/IaMi Gosbiue 80; ona XapakrepHayer
co6oil MocTeneHHOe YyMeHblIeHHe 3JHEPrHH CBfI3H,.
NpHXOAsiLIeHCS] HAa OIMH HYKJOH, MO Mepe yBeJHue-
HHSL MacCOBOTO YHCJA ATOMHOTO sifpa. 3IToT (akt:
N03BOJISIET NPENCcKas3aTh, YTO NMPH AENEHHH TAXKENbIX
aTOMHBIX SIAEp HA ABe YaCTH 3HEPrusi NOJXKKHa Bbl-
nensthes. JIefiCTBHTeNIBHO, MOMYCTHM, SIIPO aroma
ypaHa c uuciaoM MeHzeneeBa 92 W’ MaccOBBIM UH-
ciiom 238 pasgenuTcs Ha JBe ONMHAKOBbIE UacTH.
TIpemnoJioxeHHe O TOM, 4TO JeJieHHe COBepllaeTcs
c 06pasoBaHieM [IBYX OLHWHAKOBEIX «OCKOJKOBY,.
BOBCe He 06s3aTesibHO, OHO JIHIlb YNpOLiaeT BHIAB-
JleHHe YKa3aHHOrO Bbillle (hakTa BbILEJNEHHS SHEPrhu
NPH pACLIEIVIEHHH TSXKEIBIX aTOMHBIX sep.

Urak, KOTYCTHM, 4TO SAPO ypaHa pasieluTcs Ha
IBa ONHHAKOBHIX «OCKOJIKa». DHEPrus CBS3H, NPHXO-
AsLascs ‘Ha ONMH HYKJOH AJisi MAaTEDHHCKOro 3Je-
merra E;, KaK 5To. BUAHO u3 rpaduka na puc. 16,

6—563
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‘OYEBHANHO, MEHbIle, 4yeM "I Ka

LWHXCA <OCKOJKOBY E,, i omapy poyui

O6parum Tene i
bt Db BHHM
.‘Gon:(;}xq'rg ﬁgg ¢opmupoBanuy fIpa ypaHa us acg :
o cyﬂ;mlr;oa2 séxomrma BLIAGTHTLCS'  3Hepri
‘HHH. 0GOHX «OCK L, 2 b Gosob PO
. oSom QJIKOB», TaKe H3 CBOGOAHAIX HYKJ0-
, KHa BLINGNNTBCS SHEPrHS B Kosuyecrse

9,20 B .
z 2=238-E,, Tax xax E; menblue yepn E,

‘TO an (I)Opl\ HPOBaHU
: K{ ) HHU 06OHX KOCKOJIKOB» HB. CBO-
6010"3 X “y JIOHOB OJ1 |

yoana. HOSTOann‘ (dopmupoBanmy aTOMHOTO _sifpa
268 dockemon yB r;?éiMél:{a.neHnn SIpa aTtoMa ypaHa
_ T HX 06

e pasoBaHua um
-congmy Sgg:me, 1€M 3TO cooTBeTcTByeT HX nlelcc):
938 Fr— o3 l)i‘l’ __1123 éxoa'romy H36BLITOK SHepru
JIHTbCA. Takpuy l—6 (E2_El) e e
oGramamoX c:) 00pasoM, menenwe Tsxesprx snep
Bee TpoBOAaeTcs: BhIgeenHeM 3Hepruy
‘anHanHaJ]::{Iéoe BhIlle MO3BOJISIeT HaMeTHTD IBa
B i BOSMOXCHBIX myTH NIPaKTHYECKOro
1 SIepHOI SHEDIuH; NepBhHiit 3 HuX —

e

KyJaMH JCACTBYIOT CWJbI MOJEKYJSIPHOrO: CLErie-
yHsi, KOTOpHIE SIBJSIOTCS, Kak M sIAEPHbIe CHJBL,
gnuskopefictylowumy. Iloj BJAMAHHEM 3THX CHJL
KUILKOCTb, GYAyuH NpefocTaBieHa caMoil cebe, npu-~
nuMaer Qopmy wapa. OueBuaHo, TakXe H AP0
JO/KHO ObiTh c(epuueckuM. B ueMm cyliecTBEHHOE
oTJIHUHE SIEPHON JKHIKOCTH OT OGBIYHOH IKHAKOCTH
B OTHOLUEHHH CHJI, ISHCTBYIOLUX MEXKAY HaCTHIAMH?
OHO 3aKJIO4aercs B TOM; 4TO MEXIY HEeKOTOPBIMM
yacTHLAMH SAEPHOIl XKUAKOCTH, HMEOHHO MPOTOHAMH,.
IOMUMO OHWJI TIPHUTSDKeHHs AeCTBYIOT TaKXe CHJBL
OTTAJIKMBAHHS  SJIEKTPHUECKOiH. TNPHPOABI, YTO HeE’
HMEeT MecTa MEXAY YACTHIAMH OGBIMHOH YKHAKOCTH.
[IpeacraBuM ce6e aTOMHOE SIAPO Pa3feHBIIHMCS:
B HEKOTOPHlI MOMEHT Ha ABE YacTH NOA BIHsHHEM
NPHUMH, 3aJI0XKEHHbIX B CaMOM siiipe, HMEHHO B pe-
3ynpTaTe GOpbOE! ABYX TPOTHBOMOJIOMHBIX TEHIGH-
uuit, mpucywux sppy (kak 06 9TOM TOBOPHJIOCH-
BLILE): TEHJEHIMH CTAHYTHCA TOJ ASHCTBHEM fLEp—~
lIbIX CHJI M TEHAEHINH DaspyLIMTBCS NOJ AEHCTBHEM -
CHJ 3JEKTPHUECKOTO OTTaJIKMBAHHA MEXAy MpoTO-
pamy. TTycTs aTomMHOE SAPO YpaHa Pasfiesujioch IO~
101aM, TOrAa KaXkAblil U3 «OCKOMKOB» GyHeT comep-
xatb 46 mpoTOHOB H- 73 HeilTpoHA. Tlpu neneHuH
KaXcaplii M3 «OCKOJIKOB» MO HeHCTBHeM SAEpHLIX
CHJI CTaHeT KaTuieil siZepHOHl XKHIKOCTH, TO €CTb
B KOHIIE KOHIOB CTaHET aTOMHBIM SIPOM COOTBET-
cTBylomero Hsortona. Ilockonbky —siepHbe CHILE
6JIM3K0AeiCTBYIOIIHE, TO B GJKaliiiyii MOMEHT o=
cle jedieHust 06a «OCKOJMKa», OKasaBlIKMCh Ha pac-
crosuun 10~18 cM (muameTp Jerkoro siapa) ApYyr

325

=

S

o

OT Jipyra - NepecTaHyT NPHTArMBATL ADYr ApYra, B TO
BpeMsl KaK CHJIBI" SJEKTPHUECKOro B3aUMOJEHCTBUS
Kak JaJjibHOAelCTBYyIOLIHE CHJIBI 06yCJIOBAT B3aHM-
HOEe OTTANKMBAHHE STHX «OCKOJNKOB» .}~ TNOCHEAHHE '
HAUHYT IIBUMATHCA B - IPOTHBONOJIONKHAIX- HanpasJje-

o : 83

HMEHHO Karie 29 (ct
HOH 2KHAKOCTH, Ha

82

PHOIt ko
2 ctH. B
TIpHMeD, ra

Ie oGhly-
BOALI MexXnmy ee mose-
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. ) i
Hﬁzﬁo Bi.;l{imp%qecxoe“onanmsame BBI3OBET B03~
HuKHoBeH € OOJbLIOH KHHETHYECKOH sHeprum v
.ZB Z;I:T:ocxonxos», H OHH B KoHUe KOHU.OBP g;[a T
fes CM/::::K cﬁrpohlangIMH CKOpOCTSMH nopsuu)((a‘
B3aHMHoOe :-;Jremggfli;cgggﬂgl}'(émlcgg e e 9T
' 1 aHHE «OCKOJIK
ﬁgf noel;) éuolii)gtfa NpHBOAHT K npeo6pasoBanuio aﬂz?))i
o epBOiE q.)ano Haxonusllelicst B ckprITOf, mo-
ool & OPME B aTOMHOM spe, B 3Hepruio
SeKTpit HOJA M 3aTeM B siBHYIO (hopmy —
1ECKYIO SHEDIHIO «OCKONKOB», B 3HEprHIo

Mex
AHHYECKOro ABHKEeHWS, aKHM o6pasoM 3Hep
I , -

THSI aTOMHOro b29i8 P TaT
pPpa B pes
) YJAbTaTe ero JejeHus npe-

asyercs ;

Hm[;’ gax ro:o K;;xemqecxyro 3HEPTHIO «OCKOJIKOBY

Ko pa ToB pBb, SHEDTHSI aTOMHOTO Sifpa mpH Ta-

R Bb!,ueneﬂnemmsenma%. CrnenoBarenbro, agecsh

oOpaaaTeH HEPIHH CyeflyeT MOHHMaTh npe-
€ H3 CKDBITOH, NOTeHUMANLHO] thopmbt

B KMHETHYECKyI0
T. €, B
ey , €. B JHEPTHI0O MeXaHHYeCKOro

o)
JAHOBPEMEHHO Haf0 HMeTb p BHAY, 4TO HesleHHe
cB
( :(’)T‘::b;x YacTHU), Ha3kBaeMBIX
Kot Pbie  MOrYT yHecTH uacTh
i STHX (POTOHOB TaKKe mOJ-
KaK Bhbinesienue sHeprun. O6-
106), u3obpa-

ramMma-(horoHammy,
‘oHeprun. OGpasosa;
7KHO paccMaTpuBar
Pamaﬂcp BHOBb K

CBSI3H 0L 0 TOM, uTO 1
mHHc;ngnxonxmaﬂcst Ha OfHH .H}’K.;IOHJ SHeprus
h ;ﬂlep paBHa 7,5—85 y  JJIST 60.715'
ITO €CIH K aTOMHOM !

Mep,

s 3 RSN S N YA TS TR N

Jenntcst B Bufe GOTOHOB, TO OHA pacnpeiennTes 1o
BeeMy SIAPY, T. €. IO BCeM HYKJIOHaM B siipe, H AP0
Gyner MMeTb KOJHYECTBO SHEPrHH, npeBbialomee
70, KOTOPOE eMy HaIJIeXXHT HMETb B COOTBETCTBHH
¢ npusefeHHON Kpupoil, Takxue aTOMHBIC. S/Pa, 006-
Jafiaolrie H36BITOUHBIM, KOJMYECTBOM . SHEPruu IO
CPaBHEHHIO C OOBIYHBIM HX COCTOSIHHEM, Ha3LIBAIOT |
B036YX/AEHHBIMH, HOO OHM, OUEBUJHO, MOJIKHBL OBIT
crmocoBHEY K KakuM-In60 mpolieccaM, CONpoBOXKAAlo-
WHMCST BHILEJIGHHEM SHepTuH, B YacTHOCTH, HampH-
Mep, K BBHILEJNEHHIO (DOTOHOB. Kak BugHo Oyner us
JaJibHelilero, HEKOTOphle TsXelble sApa u3-3a Ha- -
JTMuHs  MSGBITOMHON SHEprHH,. OO6YCJIOBJIEHHOTO IO~
TJIOlIeHHeM HETPOHOB, CIIOCOGHE! K CaMONpPOH3BOJb-
HOMY H€JIeHHIO Ha JiBa «OCKOJIKa», YTO AaeT yKasa-
Hie Ha TIPAKTHYeCKylo peajMsaliio BTOpOro INyTH
HCIOJIB30BAHUST SHEPTHH TSKEJNBIX ATOMHBIX SIEP.

12, YCTOAYHMBBIE H HEYCTOHYHBbIE ATOMHBIE
ALPA

ViMes B BHAY HaJmMuhe JBYX POJOB CHI, neit-
CTBYIOLIMX MEXY HYKJIOHaMH B aTOMHOM sJIpe —
Ci/l TIPHTSDKEHHS! MEXKJY COCeJHHMM HyKJIOHaMU 1,
CHJ OTTAJKHBAHHA MEXZY IPOTOHaMH, MOMHO CHe-
J1aTh BBIBOJL O TOM, UTO CBOHCTBA # COCTOfIHHSI aTOM-
HBIX Siiep SIBJSIIOTCS CJIEACTBHEM 6opbObI ABYX TpO-
TuBOMONOXKHEOCTell B siape. JKusHb aroMHOro sipa
onpefiessieTcsi ABYMs TEHAGHLHAMH; OAHA 3 HHX,
o6yc/oBJeHHast SIePHHIMA CHIAMH, BbI3bIBAET CTi-
ruBaHue BCEX HYKJOHOB, a JApyras,— BOSHHKaIOLlas
OT JeiicTBHS OTTAJKHBATEJbHBIX CHJI, CTPEMHTCH
pasopBaTh aTOMHOE SIAPO, PaspyLIHTH Ero. CraHo-
BUTCH TIOHSITHBEIM, TOYeMYy JJsl JIerKHX aTOMHBIX sA€p
OTHOIUEHHMsl YHMCJa HeHTPOHOB K UHMCHy RNPOTOHOB
B HMX NPHMEDHO DaBHO eIHHHUE. A pas TSXKENBX
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Bce BHIlECKA3aHHOE. MO3BOJIAET YTBEPXKAATh, UTO
TipH OueHb GOJIBLIONM UHCI/IE MPOTOHOB B AApE orTajdl-
KHBATEJIbHbIE CHJIBl HACTOJBKO BEJHKH, 4TO MpH JIiO-
GoM umCJie HeliTPOHOB SAPO He MOXKeT GHTh ycroli-
yuBLIM. TaK YCTAHOBJIEHO, HTO BCe AaTOMHBIE sAPa
¢ 4HCIOM TpPOTOHOB Goublie 83 (Z > 83) siBasiorca
B TOil MJIM WHOi Mepe HeyCTOHUHBBIMH.

[IpuBefeHHEIe COOOPaXKeHHs .06 ycTOfiuHBOCTH H
HeyCTOHUMBOCTH “ATOMHBIX ffiep HAXOLATCA B’ moJ-
HOM COOTBETCTBUH C ‘HaGiofaeMblMil Ha MHPAKTHKE
qBJICHHSMH. YCTaHOBJEHO, 4TO B MNPHPOAE BCTpe-
yaercsi OKosio 250 PasJIHYHEIX M30TOMOB, B OTHOWIE-
HHH KOTOPbIX HET HHMKAaKHX JaHHBIX O KakuX-JIu60
npeBpalleHHaAX ‘HX ATOMHEIX SHEp. Ot aroMHbie
Gapa SBASIOTCH YCTOfUMBLIMH, M OHH, OUCBHAHO,
lle CnocobHsl K KAaKHM-IHOO CaMONPOH3BOJBHLIM
NpeBpAIIEHHsIM: K HHM OTHOCATCA H3OTOILL BOJIO-
poma H! (99,9844%) u 1H2 (0,0156%), wu3o0-
rompt reqns sHed (1,3-1074%) u oHet (99,9999%),
st oLiS (7,3%), sLi? (92,7%) ® T. A 3nechb
B cKoGKaX yKasaHO MPOUEHTHOE COfepiKaHue H30TO-
na B TPHPOAHOM 3JeMEeHTE.

Hapsiny ¢ STHMH yCTOHUWBbIMHM H30TOMAMH, H3-
pecTHO cBbiize 1100 HEyCTOHYMBLIX H3OTONOB, y KO-
TOpHIX aTOMHbIe, §APA CaMONPOHM3BOJILHO TpETEpIe-
BAIOT M3MeHeHHs, NPUBOASILME K MpEeBPALIEHHIO HX
B Apyrue artomHpie sapa. HeGosbiras HacTb 3THX
#30TOTIOB BCTpEUaeTcs B MPHPOXE, & OCTANbHLIE MO-
TYT GbITb JMIIb HCKYCCTBEHHO MPHTOTOBJICHE B Ja-
GOpaTOpUSIX MJH HA 3aBOJACKHX YCTAHOBKAX. Berpe-
yajowpecsi B MPHPOAE HEYCTOHYHBhIE M30TOTNb au6o
cofepikaTcsi B NPHPOAHBIX DPyAax B HHYTONKHO Ma-
JIOM KoJuuecTBe, JuG0 HX TpeBpalleHHs COBep-
Wal0TCsl HACTOJIBKO MEAJIeHHO, "4TO 3a reoJjioruue-
CKHil MepHOX KOJMYECTBO H3MEHHBIUMXCS siflep Cpas-
HUTENIbHO . HeBeJHKO. Te aToMHble siipa, KOTOPbIC '
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aapa, OHO MOXeT 6T GoJibllie W MeHblie, BCJAeA-
CcTBHE 4ero B spe AOJDKHBI NMPOHM3ONTH TaKue npo-
1ieccHl, KOTOPbIE .TMPHBEAYT K H3MEHEHHIO uHCeT B
HeM HeHTPOHOB M TPOTOHOB, 4yTOGBI OTHOLIEHHE HX
ovaeqanoﬁy(:‘roﬁquamm sgpam.  Kax Ml yBHAHM
B fajibHelilleM, B 3aBHCHMOCTH OT TOro, Kakoe
yCIO HelTpOHOB B atomHoM sixpe (Gonblie OHO
T0Or0, KOTOPOE OTBEHaeT YCTOHYHBOMY COCTOSIHHIO
sApa WM MeHbllle), BO3MOXHBI DasHble THIILL TpPe-
BpallleHust aTOMHBIX siep.

QopMaJibHO ~ CaMONPOM3BOJbHEIE  [peBpallleHks
MOMKHO OMHCATb C IHEPreTHYecKoil TOUKM 3PEHHS.
TIpexae BCEro Hajo OTMETHTb, UTO CaMOIIPOH3BOJIb-
Hple TIPOlECCH B TOM HJIH HHOM aTOMe HIM MoJe-
KyJsie, TO €CTh Te, TeUeHHe KOTOPbIX BEI3BAHO TpHuH-
HAMH, 3aJIOKEHHEIMH B STOM aToMe HJH MOJIEKYJIE,
a He KaKUMH-THOO BO3LEHACTBUSIMH H3BHE NPH HH3-
KHX TeMTepaTypax (TeopeTHYecKH NpH TEMIEpaType
aGCOJIIOTHOTO HYJIst) MOLYT OCYLIECTBJSITBCS JHLIb.
¢ BbiIGJMeHHeM Hepruu. B cuiy 3akoHa COXpaHEHUs
SHEprHH TpOIleCC B, aTOME MM MOJEKyJie He MOMET
ObiTh CAMONPOM3BOJNBHBIM, €CH JJIf €ro TeueHus
Heo6XOMMMO Jo6GaBjeHHe SHEPTHH OT BHEIIHHX CH-
CTeM 110 OTHOIIEHHIO K pacCMaTpHBaeMblM aTOMY HJIH
Mostekysie. IlosToMy, pamHOaKTHBHOE NPEBPALLCHHE
MOKET OCYILECTBJATHCA JIMIUBb B TOM Cayuae, eciH
OHO CONPOBOXKJAETCS He YBEJHUCHHEM, a yMEHbIle~
HieM 3araca SHEpruH, CONMpPOBOXJAETCs BblieJe-
nuem suepruu. CreoBATE/bHO, HCXOMHOE MOKO-
Aileecss aTOMHOe SIPO 00A3aTeJbHO HAOJKHO HMETH.
Gosiblllee KOJHMUECTBO IHEPrvH, UeM Te MarepHalb-
HEle uacTHIB, KOTOphie M3 Hero ofpasyiorcd, eciH
HX paccMaTpHBaTh TakXe MOKOSUHMACS.

Bce ckasaliHoe OGDBSCHSET OXHH H3 OCHOBHBIX 3a-
KOHOB AaTOMHON (DMSHMKH, COTJIaCHO KOTOpOMY MpH
‘HH3Ko# TemmepaType (4TOOH! He OKasbiBaJa BIMARME
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CeKyHAY TIPEBPATHTCSl ATOMHBEIX /8P, TeM CKOPOCTE
npespallieHuss (CKOpocTh pacniaja) GoJslie.

Eciu WMeTh B BHAY MaJjble pasMepbl aTOMHBIX
ffep, AaXe NO CPaBHEHKIO C pa3MepoM aToMa, To
CTaHOBHTCSI OYEBHMAHBIM, UTO B JIOOOM BeLIECTBe
fiipa HaxolATCs HAa OTPOMHBLIX, O CPaBHEHHIO C HX
pa3MepoM, PacCTOSIHMAX Apyr or apyra. Ilostomy
KaXgoe sApo B JoGoM BelllecTse Bejer 06ocobJeH-
HOe CYLIECTBOBAHHE HE3aBHCHMO OT CYIUECTBOBAHHSE:
H COCTOSIHMsI APYrHX aTOMHBIX saep. IJTa HesaBHCH-
MOCTb ATOMHBIX siiep B JIIOGOM BellecTBe Apyr OoT
Ipyra neJiaeT TMOHATHBIM OCHOBHOH 3aKOH PajMOaK-
THBHOTO pacnafa, YCTaHOBJEHHbIH SKCTepHMeH-
TaJbHO: CKOPOCTh pacmafa NpoONOPLHOHAJIbHA HA-
JHUHOMY YHMCJY KaHHbIX PaNHOAKTHBHBLIX aTOMHBIX
slep, WIH HHaue, VIl HeGOJIbLIOTO NPOMEXKYTKA Bpe-
MeHH UMCJIO pacnajaloliuXcsi aTOMHBIX siiep npo-
NOPUHOHAJILHO HAJHYHOMY YHCJY ATOMHBIX Ajep W
npoMexXyTKy BpeMenn. Eciu o6osHauuTh AJIA AaH-
HOro MOMEHTA BpEMEHH YHCJIO OAWHAKOBBIX AaTOM-
HBIX siep, CMOCOGHBIX K PanHOAaKTHBHOMY NpeBpa-
wenuio uepes N, a NPOMEXKYTOK BpPEMEHH uepes.
ty—t;, TAe {1 H fp — HOCTATOYHO GJIM3KHE MOMEHTBHL
speMenn (f; < fp), W UMC/IO pasJiaraloLIMXCA ATOM-
HBIX SIEp B STOT OTPE30K BDEMeHH uepes 1, TO
n=KN(ts—¢;). Bemuunua K, To ectb kx0ohdu-
LMEeHT TPONOPLMOHAJBHOCTH, HOCHT Ha3BaHME KOH-
craHTHl pacrnaga. Ecau NpHHSATH PasHOCTb la— 1t
PaBHOIi eaHuuie, T. €. HHTEpPBAJX BpeMeHH HaGaiofe-

n
sl DABHBIM eNMHHLE, TO K= ~ WM, - cienosa-

TeJIbHO, KOHCTAHTa pacnafa IIOKasblBaeT HOJIO OT
HAJMYHOTO ‘UHCJA ATOMHBIX _sIAEP, HCHBITHIBAIOMIUX.
pacnax B enuuuly.Bpemenu. CjiefoBaTesbHO, pac-
Nnaj cosepliaercsi TaK, 4YTO B CAMHHUILYY BpEeMEHIL
BCErja "pacnajaercss OAHa M Ta XKe H0Jst OT HaJHiu-
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BhlunC/IeHHs NPUBOAST K TOMY, YTO B ORHOM KHJO-
rpaMMe _ypaHa B TeueHHe OoQHON CeKyHABE! pacna-
naercst 2-10% TO ecTb ABa MUJIIHOHA aTOMOB. He-
cMOTpPS Ha TOJIYuMBLUIeeCs OrPOMHOe YHCJO pacma-
JAIOUIMXCS ATOMOB, BCe Xe CKOPOCTh IpeBpalleHHs
yTOXHO Mana. JIeficTBHTENBHO, B OAHY CEKYHAY
pacrnajaercs CJefylollas 4acTb ypaHa:

2-108-238

6,02-1023-1000

Takim 06pasoM, U3 HAJHYHOTO KOJIMYECTBA ypaHa
B OAHY CEKYHLY pacmajaetcs ero RoJs, paBHas -

- 19
70000 000 000 000 000 000 °

.

—=7,9-101°,

O6palasicb ONsATh K OCHOBHOMY 3aKOHy panuoak-
tuBHoro pacnaga n=KN(f—*#), T. e. K TOMY
dakTy, YTO M3 HAJUYHOTO UHCJIA ATOMHBIX SAEp B
eMHHIY BpEMeHH pachajaercsi Bceria oiHa H Ta
ke MX [JOoJAf M, HMes K TOMY JKe B BHIY NOJHYIO He-
3aBHCKMOCTb ATOMHBIX ffep B KakoM-1uGo Be-
mecrBe ApYr OT APYra, MOXHO CKasaTb, 4TO STOT
3aKOH SIBJsIeTCsl CTATHCTHYECKMM B TOM CMbIC/IE, HTO
OH He YKasbiBaeT, KakHe HMEHHO aTOMHLIE siipa NOM-
BepruyTCs pacnaiy B JAHHEI OTPE3OK BPEMEHH, a
JHWb TOBOPHT 06 HXx uucie, HecommeHnHo, STOT 3a-
KOH COXpaHSieT CHJy JIHWIb AJist TOro cJyuas, Koria
HAJIMYHOE UMCJIO aTOMHHLIX silep OueHb Beanko. He-
KOTOpble M3 aTOMHBIX slep Dacrnapyrcs B Gamxkaii-
KT MOMEHT BPEMEHH, B TO BpeMsl Kak Jpyrue aTom-
Hbie siapa OyIyT NpeTepreBaTs INpeBpalleHHs 3na-
YHTeJBLHO MO3JHEE, MO3TOMY KOTAA HaJHYHOE YHCIO
PafHOAKTHBHBIX ATOMHBIX SAEP CpPaBHUTEJIBHO  HeBe-
JIMKO, 3aKOH DajHOaKTHBHOIO pacnaja MOXET H He
BLIIOJIHATBCA BO BCeH CTPOTOCTH.
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anpda-ayuH, @ TPH BblACTEHUH raMma-(oToHOB Be-
lecTBO Madyuaer ramma-iyud. Cxema anbda-pac-
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AAPO  aTOMa  H306PaXKeHO  KPYKOUKOM
CTPEJIKOH NOK23aH BBUIET @/lbtha-YacTHI b
CTPENKOH — BLIET raMma-doToxa, ’
HCCHIeIOBaHHA, anba-yacTuna g
aroMa rejius, u
oHe#; B cocras anabha
JIOHA, H3 KOTOPHIX 1
ABa — NIDOTOHAMH.
Buigenenne anbda-yacTu
re;f;gﬂ, c].anenyeT TIPEACTaBJIS
gom B:I'n - p];eosynwaTe JABHXEHHST HYKJIOHOB B aToy-
o e Ml BIUSHHEM SIAEPHBIX H KYJIOHOBCKHX
EXOTOpLI  MOMEHT szpo OTTI0YKOBBIBaeT

aﬂb(j)a-‘!aClIHU.y IIOCJ]e,ZlH OT HBUIHCb oT ﬂﬂpa.
’ HH' nen

CKO;
PO mepecraer HCNIBITBIBATD CHJIB] NPUTAXKEHHA

a npyroj
Kak noka3zaji
SBIISIETCT  smpoy

~44aCTHUb BXOAAT YeThipe Hyk:
Ba ABJSIOTCA HeilTpoHaMu, 3

Th cefe creaylomuy of-

TPHYECKOro OTTan KHBaHu

IMo;
raemc;} Bigngz:gm STHX CHJI aiba-yacTHma ppu-
o poe L8 O pee H GricTpee, otnanssces OT sapa
e pacTajoure CKOPOCTBIO; Ha ROCTAaTOUHO
b ;( opaccrommu OT s1pa, NOpsiika muaMerpa
3ame'r}’imM;na KYJIOHOBCKHE CHJIp nepecraiwoTr 6b1g‘b
SaeTE Oéoangdaa-qacruua JBHIKETCS CO CKOPOCTbIO
KHJIOMETPOB B cexyuny. Hauunas nsy-
a’r}%\moro fiApa, 4acTHua Ha-
x SHEPrHIo, H, TakuM obpa-
pa, OHa HMeer OrpOMHY10
CKOTO  ABHIKeHHs. Cné;:xa:?e; B
oa. bHO, OTTaJIKHE.
ba-vacruupr or ATOMHOro ocranéa ocym:cg‘ijr};ligi
aaﬂepr}m AApa B 3Hepruio me- ’
anmpa-qacmumv. Hccnenopa- -
TpeBpallenye sHepruy Hﬁbg) e S,
CKOr0 IBHXKEHHs, «Bbip, ients wDril0. MeXaitge-

5.

CICHHEM> sNepHOl SHepram, - °

IJ1s1 Hero 0603Haqexme HMeer BiUI i

1B, TO ecTh fAapa aToMa

R O

e

PP PRRCTDG R AR R UY S FRA 5

. YAbTpa(ONeTOBbI
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OnHoOil M3 OYeHb BaXKHEIX ocoGemHocTell aibba-
pacnaja, B cjiyyae eclH 3TOT pacmaj He CONpOBO-
JKJaeTcsl BEIAEJIEHHEM TaMMa-(DoTOHa, SBJSETCS TO
OBCTOSITRNIRCTBO, YTO BCE ATOMHBIE fApA JAHHOTO
H30TOMNA BHIAEIAIOT afb(a-yacTHIBI C ORHOR M TOif
ke sHeprieil, IToaroMy Bce afib(a-yacTHUBI HMEIOT
47151 JAaHHOTO M30TONA OAHY H TY 2Ke SHepruio. B we-
KOTOPBIX CJyyasiX Bce asba-uacTilbl, HCIYCKaeMble:
JaHHbIM H3QTOIIOM, -NO BeJHYHHE 3SHEPrHH MOTyT
6biTh pa36GUTEI HAa HeGOJbIIOE YMCJIO TPYMM, TaK YTO
B npefietiax OAHOIT IPyHnbl ajb()a-yacTHLLl HMEKT
OfHY H TY K€ SHepriio. .

Jist psijia H3OTOMOB BEUIET ajb(a-yacTHIb! COIPO-
BOXKJAeTCsl BhifleslenHeM raMma-gorora. [amma-to-
TOH NpejcTaBJsier co6oii MaTepHaJbHYIO YaCTiIy, NO

. cBoeil CYUIHOCTH aHaJIOTHYHYIO CBETOBBLIM 4acCTHUaM,

COCTOAT HH(PaKpaCHLll, BHAHMDIH,
CBET H pPEHTFeHOBCKHE JY4H.
Kaxapiii (poToH, STBASISICh 4acTHleH, NBHXETCS Co
ckopocTbio ceeTa 3 - 10'° cM/cex # k ToMY XKe 0bJaa-
JaeT BOJIIOBHIMH CBOIiICTBaMH, T. €. NIOTOKY OAMHa-
KOBBIX (DOTOHOB TIPHCYIA AJIHHA BOJHB A H 4aCTOTa&
koneBanuii v. DKCIEepUMEHTANbHO H TEOPETHUECKH
ycraHos/ieHo, urto sHeprus (oroHa E mnpomopiHo-
HajibHa uyacToTe XogeBamuil v: E = Av, rae xospdu-
IIHEHT MPONOPLHOHANBHOCTH A HOCHT HasBaHHe YHH-
Bepca/bHOI MJM MHpPOBOH nocrosuuoif [lnauxa:

= 6,624 - 10727 spr/cek. IlpousBefienne YacCTOTHD
KoneGaHuii v Ha JMJHHY BOJIHEL A PaBHO CKOPOCTH
cgera Av=c. [TosToMy sHepruio (oTOHa, HasbiBae-
MOTO yaCTO KBAHTOM, MOJKHO BLIPa3uTh Takie (op-

. he ,
MyJoii E=T‘ TamMa-poToH oTiInuaercs oOT- ¢o-

TOHa BHAHMOrO CBeTa (HalpHMep, JKeJTOro) MHODO-
MeHblleil AJHHON BOJHEL, TIOSTOMY 3HEPris ramMma-
($OTOHa OKDYIJIGHHO B MHJ/JHOH- pas GoJblie 3Hep-

M3 KOTOPBIX

7—563 o
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) i ) .
H;;gﬁdgogoggl{}:emux Jydeir. Koneuno, ato ComnocTas-
.q)meIpMOFYTy:gomeno, TaK KaK pasHble ramma: L
o out Mory BC.)JIeTb PA3HYI0 3HEPDHIO, a 3HaynT g °
Daskyo un y Hel IIasa XapaKTEeDHCTHKH raMMa-

€. IpHBeAeHa TaGauua csojicTs (hotoHos,

My CBETY, PEHTTEeHOBCKOMY Jiyuy’

-OTBEYAIOLIHX 3esIeHo
H ramma-ayuy.

Hacrora
(uncao
xoneGannfi’
B I cek.)

~

Iauna
BOAHL
B CM

Macea dorona Sueprua

Br dortona

hotol Xapaxrtep ayyen

6-101
3.101

5-10—%

. 4,35-10—3

B 2,47 3esenmii cser

123 000 Pentrenosckie

3100 ayun
12300 000 { Tanma-ayun

10— | 918.10~=2

Ecan 3a i
KODOTKHIi OTDe30K BpeMeHH MHOKECTBO

acnapg, CONMPOBOXK AaeMBblif BLI-

CTHLBI CBSI3aHO ¢ BBIL

KHHeTHYeCKOj! e

nanas
MAIOLIHXCH aTOMHBIX SIA€P HaHHOrO H3oToma. Kak

NpaBuJIO, BCe ¢ T T
~HaCTHLL!, B
HOTO H 701 ens IIETAIOIIHE H3 a OMHBIX

KHe 10 BeJIuHHe SHepruu

:m (I)OTOUHOB CyMMa 3Hep-
. TaKxKe NOCTOSHHAS BemmmHBaylome“ coHan st more
‘HOTO H30TOna. [Tomu Hna A A .
ona. MO TIpBHIHNRAN s
-ajbha-vyacty oty aneHoro pa
Hang)muep " l’lJ:I(;II\ rH ramuma-torona, 3axmonxa%uig?g::
» 9TO B OMIMyue o aJIBQ)a-llaCTHleI,
’

T e A e D ey

Eas

X G O i A R AN EIPEITIV G 2T U RS - L

raMva-(JOTOH He HMeeT MacChl TOKOfl, ab(a-ayum:
JIerKO 3a4ePH(UBAIQTCH BELeCTBOM, Yero HeJlb3si cKa-
3aTh O raMMa-Jyyax. B Bosayxe Bce aiba-4acTHUBI
faHHOro DafHOAKTHBHOIO [130TOMA MPOAEJBIBAIOT
OIMH M TOT e TyTb, H3MepseMblil HECKONbKHMH
CAHTHMETpaMH, T03TOMY roBopsiT o mpobere anbga-
yacTHll B BO3JYXe, XapaKTepHOM JIs AaHHOTO H30-
rona. TOHKHIl C/lOil CTeKNa MM MeTajliHiecKoi
donbri ronuuHoil B 0,05 MM TIOIHOCTBIO 3a/epaKi-
BaeT afbha-Jyyu.

HeBoJIbHO BO3HHMKAET BONpOC, mouemy anbda-ua-
CTHIlA 3a/lePXKHBAETCS BEUIeCTBOM, B UaCTHOCTH, BO3-
ayxoM. TiuaTesibHoe wCC/enoBaHne TIOKasalo, HTO-
afb(pa-uacTHlla, ABHNASICb B BO3AYXE, -CTAJIKHBACTCH
¢ MOJIeKyJIaMH BO3AyXa, HampHMep, ¢ MOJeKyJaMH
a30Ta, KHCJOPOJa, BOAMHOTO TMapa, YIVIEKHCIOro:
rasa M T. [., BbI3bIBAs HX HOHM3aumio, oGpasoBaHue
W3 KAXKIOil MOJIEKYJIB! TIOJIOXHTEJIBHO 3aPSKEHHON H
OTPHULATEBHO 3aPSAMCGHHOI UaCTHI-HOHOB. B cpen-
HeM Ha MOHW3ALKIO OMHOI MOJIeKYJbl ajib(ha-yacTHila
sarpauspaer 32 3B. Taxum obpasoM, ajb(a-yacruua,
IBHrasich B BQ3JLyXe, TPATHT CBOIO SHEPrHIO Ha HOHHU-
3alui0 MoJieKkyJ. JIerko TOACUHTaThb, YTO Ha CBOEM
nyTH anba-uacTHia, HMes SHEpTHio, HampuMep
4 Mss nau 4 - 105 3B, HoHH3HpYeT Oojee cra ThHICAY
monexys. Takun oO6pasoM, aJjpda-uacrtiiua B Be-
1eCTBE OCTaBJsIET CJeJl B BHAE MHOXECTBA HOHOB
o6oero 3Haka.

Econ anbda-uacruua NPOJENEBaeT B BEUIECTBE 0T~
HOCHTEJIbHO MaJBlil NyTh, TO, HA06OPOT, raMMa-Tyux
XapaKTepH3YIOTCsT O4YeHb  GOJbLIOH TIpOHUKAIOIEH:
cnoco6uocTsio. Tak, cJoil Bo3fyxa TomuHolt 250 M
ociabasieT TOJMbKO B TPH Pasa HHTEHCHBHOCTb ram-
Ma-nyueit -(puc. 17 u 19). Hecmorpst Ha GosbLiyio-
NPOHHKAIOUYIO CHOCOGHOCTD raMma-iyueil B Beme-
CcTBe, BCe ke MocaefHee ux ocaabaser. Tax, cJoit

, . 99
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Cxema
npout ii
pa.uuo*n-rp Ikaweifi cno-
AKTHBHLIX  n3nyyesyi;
B Boanyxe °

i;;r cm)at;m TOJIIOCTRIO 3aKepakH-
a no oﬁ-nx)lisg::ros?:l eme“Balomeﬁ
. o=, B~ H y-ay-
N nl;%c:n H306paxeHst cioy cA{anz:-
oo uxlmqm TIOJIHOCTBIO TOrIO-
nyqeﬂu};e Sggf)iia;&émsﬂme -

| 8 JIelHe raM-
;teaugyt;egnsemecmom oéyc.noal-
1_’epm‘fp 1 NpHunHamu. Bo-
T0‘3(1)4):31:;11( HaskbIBaeMuIM (o-
cn g peK o‘:r, 3aKJI0YaIOL M-
B senr {T0  ramma-hoton
Ry He MOXET HaToJ-
Ao 4 TOT WM wuHol
oy _SJIEKTPOH, nepegath
<) CBOIO 3HEepruio u, raimy

TpxmecM’ NpeBpPaTHTLCS B a1ek-
o KOe mouse, OKpYy2Kato-
CooTBeTCTBYIOmER aTOM-
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Hoe SIPO. ODJIEKTPOH, NPHOGperst SHepruio (oroHa,
80 MHOrO pa3- MPEBHIIAIONYIO ero SHEpFHIO CBfI3H
'(5HeprHIO HOHH3allMY, T. €. SHEprHIo, Heo6X0aUMYIO0
s OTHEJIEHHS OT aToMa, OOBIYHO H3MEpseMyio
{eCKOJIbKHMY JIEKTPOHOBOJLTAMH), BEVIETHT H3 MO-
JeKyJbl BEIecTBa M Ha CBOeM NYTH Gyner paspy-
‘maTh APYTHE MOJIEKYJb! BellecTBa, 0Gpasyst H3 HHX
OTPHUATE/LHO # TOJIOKHTENIBHO 3apSKEHHEIC HaCTH-
bl (OTpHLATE/BHBIE H [ONOKHTEBHEE HOHHI).

Bropas npuunHa ociabJeHHs raMMa-Jyueil Belie-
CTBOM 3aKNIOYAercsl B TOM, YTO raMMa-(hoToH, CTOJK-
HYBUIMCh C TEM HJIHN HHBIM &TOMHBIM 3JIEKTDOHOM,
népesaeT eMy 4acTb SHEPTHH. TTocenuuit, npuo6pers
KHHETHUECKYIO SHEprHIO, BHIPbIBAETCH H3 SJIEKTPOH-
Hoit oGosoukH atoMa (MM MOJEKYJE!) H, ABHTaACh
B BelllecTBE C GOMBLIOIl CKOPOCTBIO, GYAET Ha CBOEM
NyTH paspyiiaTh MHOMO MOJIEKYJI BELLECTBa, obpasys
u3 Kaxcpoii B (hopMe «OCKOJIKOB» MOJIOKHTEJBHO H
OTPHIIATEJIBHO 3apPFKEHHbIE YACTH MOJIEKYJ — HOHEL.

TaMMa-hoToH, OTA2B uacTb CBOeli SHEPruH, Tpe-
Bpaliaercst B Apyroil (hOTOH, KOTOpbiil 10f HEKOTO-
pHIM YIIOM K HarpaBJeHHIO ABHXEHHS NepsoHa-
yasibHoro (JoTOHA GYAET TaKXKe ABHTaThCsl B BEILE-
¢TBe, ONSITh-TAKH CTaJKHBAACh C JIEKTPOHAMH, OCBO-
Goxpas X H T. L. TaKuM NnyTeM B BELIECTBE B pa3-
HBIX MecTax OYAyT OoCBOBOXKAATHCA 3JIEKTPOHBL Or-
kJIoHenHe (POTOHA OT HaTIpaBeHHs [ABHXEHHS Iep-
BOHAYAJBHOTO (POTOHA HA3LIBAETCS pacCesHHEM raw-
Ma-(oToHa, wiH d(pderToM KomnToHa.

Haxkowel, TpeTbeil MpHUHHOMN ocjiabaeHus naMMa-
nyueii B BelllecTBe ABJSIETCS TaK .HA3EBACMOE obpa-
30BaHMe Naphl YacTHI, (3JEKTPOHA H TO3HTPOHA).
Tamma-(oTOH, €CiH ero sxeprus Goabie 1,02 Mag,
B HENOCPeICTBEHHOfI OJH30CTH K aToMHOMY AAPY
MOXKET NpeBPaTUTLCA B SJEKTPOH W MO3HTPOH. Ecmu .

" 3JIeKTPOH SIBJIAETCH MaTepHaJIbHOMN uacTHUeH, Hecy-

101

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

luel OTPUUATENBHLIT SMeKTpHYeckuli ag
TPOH — MAaTepHasbHasl Yachuia
TeJIbHBI 3aPAN, PaBHEIT No abe
8apsly 3MeKTpona. Macca
CBONCTBA 3a HCKJIOYEHHeM 3
KaK H Y 3JeKTpoHa. T
: J - lakum o6pas (

Kak 1 3 _ 0bpasom, B Be
s'ngm onsmnem ramma-jyuei oﬁpasy’zorcx oror

ex -1?0 I;{013 H NOTOK NO3HTPOHOB orox
Sy 'HOH?IJ;?'!KI(;DBOHOB’ Kax yxe ToBOPHJIOCH BHIwle..
o Mot I;J aTh BEILIECTBO, PA3PYLIATH €ro Mo-
sl c'rpou, ABHMaACh B BeLIECTBe, MOce
o b < ATOMHBIM 3JIEKTPOHOM H Torga 6T
ey M PAaTATCA B ramma-goton c ’aueprge;’“:

ABHTasiCh B BELIECTBe, UCMELI-

PSR, TO nosy-

OJIIOTHOIT BeMHyuye
H BCe OCTalbiule ero
HaKa sapsana Takue xe,

HOII:IT:;(, TaMMa-1yud, npoxoms c
3 HSTH ' .
o ufox;ne.:gop,asn{!wmx NPHYHH  BBI3OBYT noO ¢
H BbleIBa’rf: oS?aglggaﬂﬁgéu oo aTh Monexy‘f:
e HRaTy OBatie HoHos. [Tostom Ma-
Ty, oﬁgaayﬁ);; cnxaoab JKHBOI opra‘Hnslnﬂty FBZ}I{MMaH
caoon B2 paam‘ox SNeKTPOHOB, Korc;pbxﬁyTga
«Ockoiiku» atHY Mgiiil? emkoBLie epoRtaniy
s o> & ABJISIIOTCS yyx g 1
Becwp M3, ¥ B TO Xe camoe P e

I“ a TOKCHUHEI, PPENA An Hero

JIaBHBIM 06pas

OM TaMM: i
Wby a-JIyun meficT,
v oﬁgggizzgﬂme Opraugi, Bcn:gg;ﬁaaigrg
M e 20y HHTOHCHBHBIMK |y
aboJieTs 6enoxposue'M. K;.;q:;: 'n%?‘ﬂ'

Heo6xoauMo y
4eCTh, UTQ
COLEPIKHTCS 3Haqm'e.n B UeloBeyeckom opranusme

bH
HOBJIHO, YTO nox pef O¢ Xouluectso Boxtl. Yera-

iCTBHEN
o6pasyercst mepexucs Boﬂof){o;:

B Yes0BeuecKom
- M OPTaHHu3)
raMma-nyuam M€ mpH o6
A-Ny4aMH BO BeeX opragpay Bosynxnyqe*.‘”'“ ero
102 X aeT Hepexuch

Hecylas nosoxu., |

R

AN PR

SV AT i AR ST

Bogopofa. Hasmume nepekucH BOROPOAA BO BCEX
yacTsIX OpraHH3Ma He MOJXKeT He CKasaTbCs OTpHIUa-
TedbliO0 HAa OTNPABJIEHHH €ro JXH3HEHHBIX GyHKumit. -

Jns OLeHKH HHTEHCHBHOCTH raMMma-Jyueit Tnpu-
gsita GLHHHUA H3MepeHHsi, HasblBaeMas PEHTTEHOM.
OpuH PEeHTreH ecTb TO KOJIHYECTBO nraMMa-jyueil, Xo-
Topoe BhisuiBaer B 0,001293 r Bosayxa (ec oxuoro
MUJJIHJAMTPA CyXOro BO3ZyXa, TO €CTb 6e3 BOHSHOIO
napa) NpH TeMTepaType HyJIb rpaiycos (t=0° =n
nasiexuy, passom 760 MM PTYTHOTO crojba
(P =760 MM pT. CT.), 0Opasopatue TIOJIOHHUTEJIEHO
¥ OTPHUATEJbHO 3aPsIKEHHBIX HOHOB, HeCyUIHX 3J1eK-
TPOCTATHYECKYIO EIMHHILY KOJIHYECTBA 3JIEKTPHUE-
cTBa Kax/Ioro 3HaKa. »

Opnu peHTreH ramma-jyueii ofpasyer B 1 r Bo3-
ayxa 1,61-10'2 nap noHOB (kaXkpas mapa COCTOHT
43 TIONOMMTEJNHHO Sapsi2KeHHOro HOHa H OTphia-
TeTbHO 3apSKEHHOTO MOHa), UTO COOTBETCTBYET MO-
raouennio 83,8 spros suepruy, Conocrapiss anba-
# naMMa-Jyud, MOXHO CKasaTb, YTO anbba-nydn
13-33 JIETKOr0 HX MOrJIOIEeHHsT BEIecTBOM He mpel-
cTaBasiioT ocoGoil OmacHOCTH.

TlpaBia mpH HETOCPE/CTBEHHOM COTPHKOCHOBEHUH
pPAJHOAKTHBHOTO BELLECTBa, HCIYCKAIOUIEro anbda-
Jiyud, C TOBEPXHOCTHBIMH TKAHSMH 4eJOBEYECKOro
opraHH3Ma, HanpHMmep kOXel, anb(a-IydH MOryT
BLI3BATE CHJIbHEIE Pas3fpakeHus, OOLIYHO 3aBepIlaio-
pecst KOJITO He 3a)kuBalouleil A3BOIL. TToatomy mo-
najaHne aibtha-paiHOAKTHBHOIO BelleCTBa BHYTDD
OpraHu3Ma MOXET Bbi3BaTh CIlJIbHbIE GoJIesHeHHbIE
HapylleHusl AESTEJIbHOCTH TeX HJH HHBIX OpraHoB
yeJloBeKa.

TInomusiil auct Tojcroil 6yMarH, TOHKHe MeTaJJlH-
yecKue, JIKCTB OJTHOCTBIO 3a1ePKHBAIOT afibha-AyuH.
Korga B 3apyGexHoil jurepaType MHUIYT O 60eBBIX
PaJMOAKTHBHBIX BEIIECTBAX, TO MO STHM HA3BAHHEM
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nop,pasyMeBralor BO BCSIKO
AHOAKTHBHEIE H30TOIMLI,

T'amma- o
COGH(; g: Jlg”m H3-3a 6OJBLIOIT TIpoHuKatolteii cno.
neficTBUS H OKASLIBACMOTO HMH pa3pyuHTeNsHOro
6ol r.uaBHyellng?]ngoopmHH&\m TIPEACTaBSIIOT Co-
HH3MA. '0CTb JIsl 4eJIOBEYECKOro opra-

BOEBwa” Dallﬂoal(”‘lBHbIMH BemeC]BaMH Ha3bl-
BaloT ClIeHHaJIbHO "pI‘HOIOBJIeH!HbIe palIHOaKl-HBHbIe

ocTelt H .
ObITE  CHApsKeHbI TOPOILIKOB; WMt MoryT

PeaKTHBHBIE MUK E JUIONHEIE GOMGH, pakers
KoTopEie chycxz;}oTPB Ha3bIBAIOT TaKHe H30TOMH,

?
SHepruef, raMma-oTonsl ¢ Gosblrojt

Kax
s Hg;;; e}::ﬁnoc.nencmm DeficTBUST pamnoakTHB-
e 13 l{aC‘I‘HIf;Ia qke;rrl?eeﬁqecxmﬁ opraHusM? 3aps-
eeHHLC €Ta- H ajbha-ya
3bma1110T3J1:§ L;;aixou TIPOHUKatoLLel] cnoco%ﬂocﬁfﬁsg-’
oo TK;;ecmyto HOHH3ALHIO B MecTe HX no-
Ay o T ;? Obranusma. HaoGopor, ramma-
Sy, pamnwggszrcgp:aﬁnsm, BbI3LIBAIOT HOHH-
Qo aCTAX, YTo BJI
BHO?IJ(r)eFTeTBopHme ABJICHHUST (.’nyquaﬂ egngzermgO-
oﬁnanaromgzogg; fjﬁ?gﬁe Ha OpPraHuam nsﬂyqex{ui}
eprueii :
oo e 3HaYHTeJ -
STO MOXHO 6O Gy ﬁpennonar:;{: CCH)ZIbﬂ
o 2
SHEePIHH OpraHuaMowM.

M clyuae He asba-pac
. .A

B xuboii

1 TKaHH Bhgen
€HHe

ooy e 3Hepru :
o spIL‘ua?Zm: raMMa-nyvel; Gyper gaago Spriepn
o0 e M Ha rpamMM Ha opuy PeHTren, H'P;gMEPHOl
, €CTb-
oHeﬁ Hes0Bexa H3TyyeHHeM
Bl ¥ Hero Ha

T e

Typbl, OBYCJIOBJIEHHOE TOIVIOWEHHEM ramma-Jayuei,.
papsiock 61 Beero 0,002°.

KakoBul e (opMbl MPOsiB/eHHs 06Myuetust 60/1b-
WHMH J03aMH ramMa-ayueil yesoBeyeckoro opra-
iusma? OCHOBHBIE BHAB  INEPEUHCIEHbl  HHXKE:
1) neiikorienust (ymeHbllleHHe uucna 6esibIX KpOBS-
HBIX IIapHKOB); 2) snuasnus (BEINaieHHEe BoJioC) ;.
3) Gecnyiomue; 4) MyrTauus (usMeHeHue Hacaex-
CTBOHHOCTH y NoToMcTBa); 5) pak; 6) KOCTHbIE He-
kpo3 (paspyuleHse H OTMHpaHHe xocreit).

VMetibliieHHe yHcia OesiblX KPOBSIHBIX IIaPUKOB:
qBJSIETCS OAHHMM M3 TepBBIX INPH3HAKOB OCJIy4EHHST
GoNbLIMMH L03aMu ramMMa-nsaydvenus. IlaBHO yxe
13BECTHO, UTO DEHTFeHOBCKHE JIyYH BhI3LIBAIOT Bbl-
najeHHe BOJOC M HX HCTOJb30BaNy. AJA YAANCHHA
JIHUHHEX BOJIOC, XOTA 3TO W He BCEriAa IPOXOAHJIO
Ge3 Bpema AJisi OpramuaMa. B HeKOTOpHIX Clydasx
BOJIOCHl BHOBb MOTYT BHIPacTH CHYCTSl HEKOTOpoe
BpeMsi, OJHAaKO OGJLICEHHE MOXET OCTaThed H no-
cTOSTHUBIM. OJHMM M3 DPasHTEIbHBIX TOCHEACTBHIT
B3PHIBOB aTOMHBIX 60MG mak ropoiaMk Haracaxu H
XipocuMa siIBHJIOCh OGJBICEHNE MHOTHX Kureseit
STHX TOPOROB, NOLBEpriummxcs OONYUEHHIO TamMa-
panuauueil, BosHuKWe(l npy B3pLIBE aToMHoOiI GoM-
6ol ¥ OT pafHOaKTHBHBIX «OCKOJKOBY, o6pa3oBaB-
WHX PafHOAKTHBHYIO NbUIb.

KakoBa e ‘NO/MKHAa ObiTb 3alluTa OT TraMMma-
nyyeit? Mccnepopanusi NONIOILEHHS raMma-Jyuei
BelleCTBAMH TIOKAa3ajH, UTO MOCJeAHHe TOJNBbKO TO-
ria okasbiBaloT S(dEKTHBHOE IONIOLIEHHE, €CHi
B MX COCTaB BXOASAT 3J@MEHTH C GOJbLIHMH HOPAAd-
KoBbiMH HoMepaMu (unciaMu Menneneesa). Ms
3THX 5/1eMEHTOB TpPaKTHUYeCKOe 3HAUeHHWe HMEIOT B
CBISH C HMX JIEFKOH JOCTYNHOCTbIO CBHHEL (Ne 82).-
i Gapmit (Ne 56).. HanGousee spexTiBHOE norjoue-
e ramMa-jiyueli TPOHCXOAHT B CBHHUE, TO3TOMY
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AT 3aUUTEL OT raMMa-nyuei: ‘ ;
zan YUY€l B COOTBETCTB .
»xmo';l))li?\:o%ﬁ:uzgmeumm CBHHIOBBIE 6pyc¥gm2§
RonePons Sta cy;xfc{)r naoamumme cTeHkH, Ha a}ou-
UaTH, B KauecTBe 3alIHTEI ﬁ.‘ﬂ}r{;‘\i}l\«:apyﬁem{(}ﬁ iy
.3yrB0T TOJICTHIE CTEHKH H3 6a‘puelalor

3aKJMIOYeHIIH. pace
“0GXOLHMO OCTAHOBHTLCH Ha

“YaCTHOro npume
pa. Caenyer
anspa-pacnan nenvmaator, . e tpaa

“TSKENblE  aTOMHbIe BIBAIOT, KAK NpaBHIO, Jnws
HOMEpOM, CBEIm Sgapa C GOMBIIIM  MOPSAKOBEIN
’ e 82. HMspecrso Juup HECKOJIbKAO

U30TOMOB ¢
1eHBIIHM @1
Tper, ¢ ) OPSIAKOBLIM i
PETCPREBAIONIX -anbiha-pacnan S 152 TOMEPOM,
80Hg'% 1, kpome A e2om!oZ, 7oAyl
nposus. Heobxoguer? H3OTONE! TanoMuuus 1 Jc-
H30TONA stm,’;‘z’ﬂ”m NORYePKHYTb, YTO JHMIL s
pacman, a ans og’fellmenbno KOKasaH ero asbtha
) AJILHEIX .
5 %TOM yaepenHOe, HET ellle OKOHuaTe/bHOf
KayecTse mpu
1€pa H30T
albha- oma, npere
sagE o, ot "o e
BB O 9I12 6c g%%auxosbbm uHesoM 88 u ‘\?aélc%s}
226. Tlpn anwtha-p:
aToMHoro a-pacnage ua nex
KOBBIM Hoa?;})%aw %%paay €TCs Iipyroe ﬂupoﬂg‘\gﬁﬂgﬁ
psizos xicxo,ano‘ro . H6o u3 88 noﬂomu'renbnm‘(psa-
acTHIA, TO ecry ﬂﬂllpa ABa YHOCHT ¢ coGoii a.r;b(pa
Maccosoe uucso APO aToma remnst sHe?. Ouesmao,
NoJyyuBWerocs  atomuoro xl;p(;

Gyner Ha y

€ThIpe ennHy

ATOMHOTO pa. paany 1llbl MeHbllle MaccoBoro uncsa
i

COAEPKHT YeThipe y TocKoNIbKY ansha-yacruna
HefiTpona), a uexomme o (AB3 TpoTona u
ofpasoy, 5nsd)a:pa11c§lx(;e AP0 226 nyksoHoB Ta;fy?\?
3alucaTh ¢ mou A H30TONa pamHa 226 MoK
; OLbIO BBELEHHEIX Bpiire 066\;;:5;?

O LIeMeHTa,

Ram = ;
: 88 Het 4 scRn22z,
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{ ocKONbKY TOJYUHBLIEECS ATOMHOE AP0 COAEPHHT

86 NONOMKHTEJIBHBIX 3aDSANOB, TO, OUEBHAHO, OHO co-

§ (TRETCTBYET .HOBOMY JIEMEHTY, HMEHHO PajOHy Rn.

-Jaydeit HCnoMb- §

MOTpeHHs ajb(a-pacniana me. By
pasbope Kaxoro-mu6o

Ciar

o

S

5 A 1 21 i TP TION L 4G4

R e Wt

PaccMaTpHBasi 3Ty 3aMHCh ajb(a-pacnaja, JIerko
BIIeTh, UTO OHa OToGpaxaer coGoii npeBpauleHHE
ATOMHOTO SLPa Pajus B ABA aTOMHBIX AXD3, HMei-
HO B SAPO aTOMa Teius H fApo aroMa pazona.
CnepoBaTenibHo, adb(a-pacnal  ecTb CaMONpou3-
BOJbHOE TIpeBpallieHHe aroMa pajus B aTOM TesIHs
1 atoM pajoHa. Taxum 06pa3oM, ONHMCaHHBII OPO-
LleCC eCTh TIPeBpalileHHe OJHOTO XHMHUECKOro 3ne-
MeHTa — pajst B JBa JAPYTHX —renuit H pajoH.
Fcin saeMeHT pajuil B CBOOOAHOM BHJle fiBJsieTCS
npu OOGHIKHOBEHHOIl TeMneparype TBEpABIM MeTad-
JIOM, JIETKO BCTYNAIOUMM B XHMHUECKHE PEaKlhH cor
MHOTHMM BellecTBaMu: BOJOIl, KHCJIOTaMH, cepoil,.
X70poM, GpOMOM H T. X., AIBASETCS BECbMa XUMH-
yeckd AKTHBHBIM BelECTBOM, TO obpasylouluecs H3
jiero [Ba SJeMeHTa: Tefiuil W PajioH SABAAIOTCA XH-
MHYecKH uHepTHeiMH rasamu. KcraTd, Hajo OTME-
THTb, YTO TeJiHil SIBASETCH YCTOHUHBLIM 3JIEMEHTOM,
a pajioH PajiOaKTHBHBIM. Kax u papuii, OH HCOBIThI-
BaeT CaMONpPOH3BOJBHEL pajHoaKTHBHEI abda-pac--
naj, npespalnasch B CBOIO Ouepeib B reauit 1 aJe-
MEUT TOJIOHHIL.

Tl XxapakTepuCTHKH albga-pacnaja panus oT--
MeTHM, WTO JJIsl HEro nepuoj nojypacnana 1622 rona
W Ka)<iasi BhUleTalollas IIpH  pacnaie anbtha-ya-
criia MMeer aHepruio 4,793 Mas. Brigeasomuiicsa
npu pacnaje aToMa pamus 926 (OTOH HMeeT SHep-
rmo 0,188 Mss. Mmes B BHAY, 4TO B 226 rpamMmax.
pajust COLEPIKHTCS 6,02 - 1023 atoMoB, HaiifieM ¢ N0~
MOLLbIO BETMUMHEI TIEPHOMA TIOYPACTIaa YHCJIO aTo-
MOB, pacrafgaloliuxcs B ONHY  CeKYHRY B ORHOM
rpamMMe pamus. - -

Ha OCHOBaHHM TPHUBEJEHHOTO BHIIE COOTHOIICHHS
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MEXCLY TIePHOAOM mnosypacmaga t u
pacmana K: K= 25%
Jipoc. )

no:((z;yme YIOMHHAJNOCK an.ue'
BaeT J0MI0 HCXo, ;
LHOTO
_-@KTHBHOTO  3/leMenTa, i
‘@IHHHLY BpeMenH, Ecsy-

MeHH OpaTb o
H
DaBHa Y CeKyHHy, TO KOHCTaHTa pacnazd

KOHCTaHTa pachay

K= 069
1622-365-24.60-60 *

Crexoa

TeJIBHO, B O

CEKYHY pacnagiercss  caonyin M€ PaAis B o
6.02.10'33_0,69élem" Cienymoumee yueso amrﬁfmoﬁ

596- 1690 36500 = =
22:365-24-60-60 = 97 + 10'° aTomom. Eciu myers

B BHAY, 4TO
CTBEHH;:IM 0 :C'Tr;:}eiﬂue MHOTHX JIeT pamuil 6bl1 eu-
Haxommam T bIM  DafHOAKTHBHBIM BewecTBOM
d CBOeIl PajHOAKTHBHOCTH Npak "
TH-

YecKoe mpum
€HeHHe, To ¢
WHCIO pacnazos 5 onty TaHOBHTCS SICHBIM, IOueMy

Tep(ilnocoﬁﬁocrb K panuo
3yeMyio
Hasmsarozam::fn ice paiA0s B ot
Moprion amac OALUCE BDEMST aKTHBHOCTDIO A
M KIOpH Mﬁlm THICAYHBIX noJeil Zxcﬁfnﬂs‘
; —
o Bpéﬁgm, AKTHBHOCTb KaKOro-
e, CTBa, H3MepeHHas uYuc-
B DH, B KOHeunoM cuere no-
JAI0IIKXC aTOMOB B OIHY

-JIOM KIOpH HJIn
KasblBaerT ymes
‘CEKYHAy.

Béra-
Max: 6e¥:_°\;':§§cﬁ'gacnau npo
> acnan (B~
Pacnmang (f+- x (f “pac
acn bacrnan) u -
ABIRETCS oal\?onpgﬁ)' [eproiit y3 H)ux g_e_Ta e
3BOJIbHbBI) npenpame’}mew?acnam
HEM aToM-

SIBJISICTCST B ABYX (bOP"

KOHCTaliroj [
PEIIHM nOCTaBJeHHbI B

A AKTHBHEIX H3OTOTIOB,
| jetuu SZPOM JIEKTPOHA

CJla aTOMOB pajyo.
ITHO- §
HCNIBITLIBAIOLYIO pacgan b
B KauecTse eniiHLLI is‘pe- =

%

T et

HAETHEAL S E R S AL RSN e
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Horo” s1Apa, 3aK/IOYAIOUHMCH B BbIICJCHHN SIAPOM
f~-uacTHUp, TO €CTb anextpoHa, He pns Bcex fera-
HO IJIS HEKOTODHIX TpH BbIAE-
(_;e°) cuauasa oOpasyercs
HoBOe SAPO (Bo36YyX/eHHOER), KOTOPOE 3aTeM BbI-
JedserT ramMa-(poToH (uTH HeCKOJIBKO ramma-¢oro-
HOB).

Buinesenue (HOTONOB, OJHOrO HJIH 1eCKOJIbKHX,
focsie H3JydeHHs] aTOMHBIM SXAPOM B-uacTuul, o6pa-
30BaBILMAMCST HOBBIM SIPOM HOCHT HasBalle BhHICBE-
yipanne siapa. Hopoe sApO MOXET 06s1aaTh NMOBbi-
[IeHHBIM  KOJMUeCTBOM SHEpruy IO CpaBHEHHIO
¢ YCTOIUMBEIM SAPOM TOTO 2Ke cocTaBa M HO3TOMY
OHO TIEPEXOLHT B TOCJEAHEe, H3Iyuast H36LITOK SHep-
rmi ¢ ramma-(OTOHOM; Kaxk YHOMHHAJIOCh, HOBO@
#4p0 C TIOBGILLEHHBEIM 3HAUCHHEM JHEPrMH Has3bl-
paeTcsi BO3OYxIeHHbIM. Ecu BO3GyxJIeHHOE SLPO
MoXer NpeGbiBaTh HEKOTOPOe BpeMsl B STOM €OCTOS-
HHY, TO OHO M COOTBeTCTBYlOUlee ycToilunoe fLPO
HasblBAIOTC H30MepaMHu. Taxum o00pasoM, Bo30y-
WIGHHEI! H30Mep NyTeM BbICBEUHBAHH TIepeXoauT

B yCTOiluMBEIl HBOMED. dakT CYIECTBOBAHHS H30ME-

DOB HOCHT Ha3BaHHE H3OMEDHH; STO siBneitHe ObLIO
OTKpHITO aKaZeMHKOM M. B. KypuatoBeiM Ha MpH-
Mepe H30TOTIa 258180,

Kak 6yneT ckasaHo
WpaeTcss BblIENEHHEM HeliTpaJBHOil
efirpuno. CxXeMaTHYECKH B—-pacnag usofpaxeH 2
puc. 21, Ecin 3a KOPOTKUil OTPE30K BpeMEeHH MHOro
ATOMOB HCIBITHIBAET B~ -pacnaf, To BCE Gera-4acTh-
LBl 63J1eKTPOHET) 0GpasyioT Geta-ayus H B ciayuae
BRACACHHS TaMMa-(pOTOHOB TNOCHELHHE o6pasyioT
ramma-ayun, O mpupoae u cBoiicTBax ramma-Jyueil
rosopunioc Beiie. OGpaTiM cBOC BHHMaHHe Ha NpH-
poay Oera-nyuefl. [Ipexxae Bcero B OTHule OT
anna-nyueil, B KOTOPBIX BCE ajibpa-uacTHUB ABH-
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;aﬁrc;gﬂ C onHoll # ToOll e cko
26 ényqax ABHTAIOTCS C paasy
S 0 00CTOATENILCTBO CTOHT B ¢
ugli?\ammme SIApA HCNyoKaloT

. Hol 3Hepruel, To

] , ecTb 3
C p:asHoil CKOpOCThIO, et

A
I_ZX —za ¥+ _ g%y
p-4acmuya (aaexmpon _,e°)

Hedmpuno ™)
Npusep: sp%—> 6%, _goyy

n

X! zuw"' €°+y; ,, VA
-1 'z."y ZHY“'#‘Y )
p‘-qacmuua

fdpo
amoma

(Hedmpuroyv
Pomon

Mpumep: gk %ee (472, o . )

€%V 200342-—2003424-7

Puc. 21, Cxeyg B~-pacnazna

: uiHec ]
HMEIOT OfHy H Ty Tpa Toske
npu Gera ’

HUHBIMH CKOPOCTAM),
BAI3H € TeM, yTo p‘aai
SJIEKTPOHBI ¢ pasny.
TPOHBI, JBHTramOwpecy

THble  sipa  Takke

P e
POCTBIO, SseKTpony
=

.

il HCXOMHOTO fpa M TOJyHaloLerocs anpa. Tak
KaK OT PasHbIX silep TNpH GeTa-pacnafe BBUIETAIOT
3NIeKTPOHBI C pasHoli sHepruei, TO OUEBMAHO, 4acCTb
JHepTHH YHOCAT C coGoit ApyrHe BhuleTalollne NpH
pacriaze siiep 4acTHIE!, Hyento meiirpuno. Ta-
kUM 006pasoM, NpH pacnajie fapa tacTb SHeprHH
ynocut ¢ coGoil 3JEKTPOH,- a yacTb SHEPrHH —
HefiTpUHO, TAK UTO CymMMa STHX sHepruit ecTb BEJIH-
uyitHa CTPOTO: ONpeieieHHas /sl 1aHHOTO pajpHoak-
THBHOTO H30TOMa.

[TocKo/JbKY HENOCPEeACTBEHHQ HacTHUA HeHTpHHO
3KCTIePHMEHTAJIBHO T0Ka HE o6uapyKena, To CUHTAIOT,
410 OHa JOMKHA 06jafaTb TAKHMH CBOICTBAMH, KO-
Topble 3aTPYAHSIOT ee oGuapyKeHHue OMBITHEIM 1Ty-
TeM; NpexAe BCEro OHa He AOMKHA HOHH3HPOBATH
BO31yX, TO €CTb JOJKHA 6biTb HefiTpajbHas, 10J-
JHa HMeTb OueHb Majylo Maccy, BO BCAKOM cay-
yae MHOFO MEHBIUYIO Macchl 3JIEKTPOHE. B Ha-
cTOSEe BpeMs MOJaraior, uro OHa, Kak u ¢oToH,
B OT/IHuME OT 3JAEKTPOHA He TOJBKO He MMEET 3J1ex-
TpHUECKOro 3apsiia, HO YTO H Macca ToKosi, TO ecTb
BeqilyMHa MacCel, B ChAyuae ecii 661 HEHTPHHO 1€
HMeJ CKODOCTH, paBHa HYJIO. TaknM 06pasoM, TO-
JaraloT, 4TO HeflTPHHO TO CBOHM cBOiicTBaM KaK Obl
3aHHMAET TPOMEKYTOUHO TOJIONKEHHE Mexny ¢orto-
HoM u nefirponoM, Ten GoJiee UTO KOCBEHHBIE OIBITHI
NOATBEPKAAIOT BLUIET HeitrpuHo npu Oera-pacnaje
1 uTo eil mpucylld CBOKHCTBA, XapaxTepHble I Ta-
KOil yacTHbl, KaK HeHTPOH.

Wrak, npu Oera-pacrnaie us aTOMHOIO sApa Bbl-
JeTaloT JABE UACTHIbY SJIEKTPOH H HeHTpPHHO, H
cyMMa- HX SHepruit CTporo ofnipefieienHas BeJHUHH,
XapakTepHas Juisi JaHHOTO paLHOAKTHBHOrO M30TONA.

Taxum 06Pas’oM, DasHbie ATOMHLIE sapa ORHOTO
¥ TOTO JKe (30TOMa BHIOPAcHBAIOT 2JIEKTPOHH! C pas-
woit suepnuell, TaKKe H HeiiTpHHO ¢ DPas3HOil 9Hep-

\

assified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in - iti
in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

ruef; nanuuue B Gera
aneprueii HasklBaloT H
4acTHL. DHEPTHH* JieK
OLITh OYeHb GJIH3KHMH
CYLIECTBEHHO OTJIHYAT
apyra.

c”Ec.lm BbUIETAIOWAs  yacTH
T ¢ coGoit ouensr MaJjoe k

-J1y4ax 3JieKTpo 1ok
erpepLIBHEIM L::n};?{ipZMpagg i
TPOHOB B Gera-myyax Molat
MEXAY coBoit H Moryr origI
bCA' N0 BENHYHHE Apyr -:o:

]

1a — HeliTpHHO — yH'b-

OJIHYECTBO SHepruu, 10

——= Maxc
p"c. 22, Kp p -
pacn eneneuns B acTn
HBas 1 u o SHepruam

ﬂggé"‘ BCIO 3He

3JIEKTPOH H
B Gera-ay-
: - Ipefienax
MaKCIMaJbHOrO  3Haye-

H0/KHa HaXomuTecss B

(o]
T HYJs1 1o HEKOTOPOI‘O

s Eg..
Eciu B
Ce CKasanu
0e H306
TJIOCKOCTH, OT; 1 oSHTb
- rpatu
noocKe aﬁéuucc ng;s:m{ br:a Koopmmapm%)iiqi;}g:egg
JHHAT UHCIAO 3 ebrn £ ‘
NOJTyUHTCS ?{ ?EKTPQHOB . naum)% sueprici, 10
P PHBas iy, nsoﬁpas;::ggmeﬂ’ i
‘ Hasg Ha
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Bce CcKa3aHHQE BEChMa CYMIRCTBEHHO NoTOMY, UTG
npH H3yUeHHH JeficTBus Gera-iyuelf Ha BELLECTBO:
1I€OGXO/IMMO YUHTHIBATh HaJHuHe B HHX 3JIEKTPOHOB-
¢ pastoit sueprieil. Kpome TOro, 0GLIUHO B CNpaBot-
HbIX PYKOBOACTBAX TNpH YyKasaHHH snepruu Oera-
yacTil, 06pAasyIOLIUXCsi- NPH Gera-pacnage TOTO!
WAH HHOTO H30TONa, NpHBOAAT HX MaKCHMaJIbHY1O-
oHeprHI0-Eygge. CHCLYET HMETD B BHAY, YTO BECbMa
yacTo AJfl XApaKTepHCTHKH Gera-ayueit MPUBOAAT
CPeHIOI0  SHEPTHIO Gera-4acTull, paBHYIO NPHMEPHO:
Of(HOI TPeTH MaKcHMadibHOl 3Hepri. loBops 0 MaK-
cHManibHOll dHeprmu Gera-uacTHIl B gera-nyye, 00-
pasyloulemMcst NPH Gera-pacnaje TOTO HJAM HHOTO:
1{30TONA, CJELYeT OTMETHTb, 4TO 3Ta BesiMyMHa §iB-
aseTcs XapakTepHoil aas JaHHOTO usorona. Oue-
BHIHO, YTO JUIsi Pa3HbIX H30TOMOB OHA MOXeT OblTh.
peceMa pasiuyna. Tak, mpocMaTpuBad MaKcHMaJlb-
Hple sHepruy Gera-yacTuil Al pasHBIX H30TONOB,
MOXHO YCTAHOBHTD, 4TO JJIsl OMHHX owa siBJseTCS
vasioit BeduuuHol, a A APYrHX oueHp GoJblici,
wanpumep, 17 Mas.

Bhire y:Ke yKasbiBalock, HTO 3J1eKTPOHBL C pas-
Hoil snepruefi ABHIKYTCS C pasHOil CKOPOCTHIO M 1O~
TOMY HMEIOT pasHble MAacCbl. B xauecTBe MJjOCTpa-
LMK HHXKe TpHBEAEHA Ta6aulla cBOiicTB Gera-4acTHLL
(3.1eKTPOHOB), ABHIKYLIMXCSL ¢ pasHoil ameprued.
B sroii Tabuauile Macca [IOKOSILLIEroCsl 3JIEKTPOHa
oBosnauena uepes Mo, A& CKOPOCTD cseta — C
(c~3-10% cM/cex). :

CxopocThb Geta-

Sueprua Oera-
YacTHUL

Diepri Do Macca Gera-4acTHub

1,2 1.750 o
3 my 04.S
31,6 my 19995 C

3
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Kax Buano us LaHHBIX

‘C 3Hepruely P e
prueit 16 Mse nmeror cxopocu; ggz:\;;aacgugu o
y h 3

Kylo k ckopocti csera. Hs
<Jiyueil Ha  Belectso npe
C onpefeseHHs mpomuxai
CKBO3b 3TO BelIeCTB
anbha-nyuei,
Ilyxa o6bluHO
‘obnanaor  ap

)y'qemxe neitcTBHa Gera.
e lrl\lneo BCEro  laylHalor
poikaio el HX crnoco6uocr
Komomie npoxg,ggl;’ ('»:IT.O, B OTVIHYKE o7
) KBO3b it
X CJI0i1 Bo3-
aqﬁ:g;g.nbl{o CaHTHMETPOB, Gera-n)glsu
*CHOCOGHOCTBIO; Han6ofrlxge ﬁgnbmei‘t Geracacnm
POt d BICTPLIE  GerTa-
Korreqrxo%ng:u?)oiﬁﬁa B HECKOJILKO Memao:acmuh{
"PORHOCTH R A :
Pomacr: (1) Cgllgz?ecreu 6eTa-uacmu' B 6er£n3)?q: g(c)jlmg-
Bose HDOHC‘{ganpn NPOXOXKAGHHI CKBO3D u?o’.
Cpara 1pol O,I T NOCTENEeHHO  JIHIIL caMble 6 -
e I'IypraJI'IbI npoxoaar HauGoabinni n E bl‘
e o D1 Ml;(ba-qacmubr B BO3ayxe np):;@
5 mose oa ¥ JIOCTH MacChl asieKTpoHa 1 o ero
A .mmmop 1%J1en H npeacrassisier coﬁo}%’T oot
R cneué . HIMaTeNbHOe SKenepHmenTa 00
B o oeAa €Ta-yacTul, B BemiecTBe, ux i
nnita’ opg 22800, YTO KH3-33 ncxpnmem;ocfn lrlly'rn
wectsa, npes a3a GoJblie TOJMIUH Te-
I'que’;\ I U3AHHOrO Gera-myyonm et o pe-
1y JKe BO3 X i
Oxasoend 1yX  3anepikupae
BCTpeyaer I-I;:l, fs;‘a-qacmua, ﬂBHram: Bﬁgza-ﬂyq"?
eM NyTH ero MOJIEKYJIbI umeCTBe'
L BBI3bI-
gg;l;fnermo Tepsier cso!gngtﬂg aaon, Gera-uacritia
e THI
P, B BO3ayxe cocroy P Hso, N];[m;iemeﬂ, ap
: CTBa nap

HOCTb GeTa-yacTHLB

‘C.KBOSb BELUECTBO I
TaJia, HaanMep
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IeBEJIHKa,

To T o o
Toawmto | OHKHH JIOH Me-
s

MM, HIM make cJoii

crekna TaK:e B 1 MM B GOJIbUIMHCTBE cjyuaes noj-
HOCTBIO 33/IePIKHBAIOT OeTa-siyuH. TlostoMy nocJyien-
Jife He TIPEICTABAIOT coboil OnaciocTi IJiSt JKHBBIX
OpraHH3MOB, TOCKOJIbKY OT STHX Jiyuefi JIETKO 3allu-
THTbCSE TOTHBIMH  CJIOSIMH Kakux-i1H00 BELILeCTB.
Osaxako nonanaHue 6oJbIIHX  RO3 6eTa-aKTHBHBIX
3/leMeHTOB BHYTPb OpPraHismMa MOKET OKasaTb CHJIb-
4oe GonesHeTBOpHOE jeficTBHE, TOCKOJIBKY obpasye-
Mbie 1My Gera-nyun GyAyT paspywiarb MOJIEKYJIBl
TKaHeil, 13-33 UEro HapyWHTC HOPMaJbHOE QyHK-
1iOHHPOBaHIE OpraHH3Ma. Tlpu nonajanun Gera-
yactul, C SHepruéii 1 Msp Ha KOXY JKHBOTO Op-
ranuaMa OHH OyAyT TMPOHHKATb BHYTPb TEJa TOJIBKO
pa rayGuiy 5 MM, a BTOpHYHbIE 2JICKTPOHBL C 3HEP-
rwefi 1000 3B MOTEpAIOT CBOIO SUEPIHIO na eiue
serbiem paccrosiun. CrepoBarelblio, OMacnocTit
po3elicTBHA OETa-JyuaMil OT BHEUIHMX HCTOYHHKOB
GyneT moxseprarbes TOJILKO TOHKHil NOBEPXHOCTHBI
c0it JKUBOil TKaHH.

OrMmeuas 3afeprKHBAIOLLYIO cnioco6GHOCTb 6eTa-ay-
yefi BELECTBOM 33 CueT HOHH3AIHIL MOJCKYJ Beuie-
cTBA, HEOGXOMHMO yKasaTh TaKke Ha TO, yro Gera-
yacTHIla, ABHrasch B BeLIECTBE, NCOEITHIBACT BJHSA-
Hie SJeKTPOHNBIX 0B0JIoYeK aTOMOB, KOTOPOE MOKeT"
BLI3BATH OTKJIOHEHHe ee ABIDKeHus OT npsAMOJIHHEH-
10r0, UTO MOBJieHeT 3a coGO¥ H3MElCHNe CKOPOCTIH
no HanpasJieduio, B yueHun 06 aJjieKTpHYeCTBE B Ka-
yecTBe OQHOFO M3 3aKOHOB IBHKEHHS 3JIeKTpHYE-
CKHX 3apfiJIOB SBJIAETCS YTBEPACMCHHE, YTO 3JIEKTPH-
yeckuil 3apsi, ABHrascb C nepeMeHHolt CKOPOCTBIO,.
JOJDKEH H3MydaTh EKTPOMArHHTHbIE BOJIHBI, B YacCT-
HOCTH PEHTTEeHOBCKHE JYHIL Tlostomy GeTa-uacTiua,
KaK OTPHLATEbHO 3apsiKEeHHas yacTiila, ABHIAACh.
B BeleCTBE 70 HCKPHBJCHHOMY IYyTH, 6yner M3y-
yaTh PEHTTEHOBCKHE JYUH, pacTpaumnsasi Ha 3TO H3-
JyueHie CBOIO 3Hepruio, BCIEACTBHE Uero ee KiHe-
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DHEPTHH Ha HbHHCB&I.LHIO

;g;lxg}clganeeagsgmg 6yner6ymeubma1'bcn, a crenosa.
R POCTb N0 a6COMIOTHOM e
e e HOIt BEJIHUHHE TaK
qaae:I?:Ieog§$gﬂ:§ﬂbCTBO o6bsicHAET, TIOYEeMy ns.n:)"f
. -4YaCTHUCH PEHTTEHOBCKH .
i e JyuYH Hash-
leorm Jiyuamu TopMoKeHIsl, Takum 06;1;1301\1 a?;:i
iﬂpxmagromasr CMOCOGHOCTL BELIECTBA N0 OTHOME
uo;-?n ef(a ; ;;i-fyqam, C OIHOH CTODOHHI, OGYCJIOB/eHA
10J1eKyJ1 BelllecTBa, a i
HoHns CTBa, a C ApYyroit cropo-
g:le,pm&ﬁpagonamxem Jyueit 'ropmo>1<er}{)|¥n Hor’ggs{
. , era-jlyyamMn Ha M )
Seprin HOHH3ALHIO  MOJIeKYa
wow, BOOOIE TOBOPSI, 3HAUHTEN y
. 0 , bHO OoJibllle, yey
?chg?:Axg\m 3Hepruu Ha obpasoBaHue Jyueit T’opmof
e O rop OrtHolreHHe 3THX BEJIHMYHH C AOCTATOY-
YHOCTBIO MOXKET OBITH OLEHEHO 1O (opMy.e

AEroy __ ZE

AEHOH ~ 820 ’

o , .
Ne Z — TIOpAAKOBLI HoMep aaeMenta, a E IHep
- , - B
THst GeTa-yacTHL B MErasjeKTpOHOBOMbTaX. Tak, 4
il

‘Clyyast CBHHUA Z = §
e 2 M 1St sHeprum GeTa-uacTl|

BEp _
AEHOH -~ :

Js 71
. Bﬂcnyq:?gga?af&ﬁgzw' xaﬁk amomununit (Z = 13),
HO HeGOJbIUMX SHEeprii}

> priii Gera-
uacTHl, Hanpumep E =2 Map SErop _ 132 __ 3
“TO ec S
o TzﬁﬁEr,}.;p COCTAaBJISIET BCero KOO 32‘% or no-,
SKCHepHMe;:'ITH Ha nonnsaumo. TeopeTuueckue H
Sxenepre? I;JII:HBI& HCCJIEI0BAHHSL TIOTJIOLIEHUS Ge-
ECTBOM MHpHUBENH K TOMY, WTO HOTEps

-IIPONOPIHOHAJBHOH xdnxgcefrg; S oo Kazainac
Bellecrsa, BbIpa-

)KGHHOMV B lpaMMa‘ ]ll) X0 N -
X, H Aﬂmewy( a Ba
S H
OOHH 'K

ve B

vrr R AP P ST
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Ipathblit CAHTHMETP TMOBEPXHOCTH cios. Ilostomy
wen Gosibllie YAEJBHBI BEC BELIeCTBa, TEM BHILIE ero
HorJiouIaTeNblias CrnocoBHOCTH  OTHOCHTEJLHO Gera-
qyueil. ' .

OG6partiiM Teneépb CBOe BiHIMAIIHE fia HejiTpuHo, 06~
pasyiouieecss NPH Geta-pacnafie. Brire yxe GblIH
OmICAHBl HEKOTOpHle CBOHCTBA HEATPHHO H oTmexa-
Joch OTCYTCTBHE 3apsia y 5Toit uacthitel. D10 00-
CTOATEJLCTBO OOYCJIOBIIBAET coboii, Kak TOBOpH-
Joch Bbile, OTCYTCTBHE HoHH3HpYIOLEel CnOCOBHO-
crif nefiTpHHO NPH [POXOXKIEHHH CKBOSH BeILeCTBO.
TlocTaB/ieHHEIE ONBITHL TMO H3Y4CHHIO NpOXOKAEHHS
HeliTpHIIO CKBO3b BO3AYX MOKa3as, yTo ‘leliTpHIo
o6pasyeT JHlib OAHY napy HOHOB Ha TyTH B He-
CKOJMILKO COT KHJIOMETPOB B BO3AYXE. OTH ONBITHL
MOATBEPAMJH, UTO HEHTPHHO 'MOUTH HE HOHH3UPYET
BeIIECTBO, H, CJIeNOBATENbHO, o6Jafaer OrpOMHON
TIPOHHKAIOULeH CroCoGHOCTbIO, MO3TOMY IJIs HelTpH-
HO He CcyiiecTByeT nperpaj, H MpH NPOXOXKACHHH
CKBO3Db BELLECTBO HEfiTPHHO He BLISHBAET B HEM Ka-
kix-6o uaMenenuii, Ilpu NPOXOKICHHH CKBO3b
JKIBOH OPraHu3M HEHTPHHO HE MOXET BHI3EIBaTH 60-
Je3HeTBOPHBIX sBJIeHHIT H NOTOMY HE npencTasJser
ONACHOCTH IS UeJIOBEYECKOro OpraHuaMa. OTMmeueH-
jast OTpOMHas NPOHHKAIOMAR crioco6HoCTb HEHTPHHO
CKBO3b BEIECTBA MOKAa3hlBAET, HTO nocienkie s
Hee SIBJISIOTCSL COBEpIIEHHO —MPO3PAUHbIMIL 3TOT
$aKT CYIECTBEHHO OTIMHaeT NoToK HEeHTPHHO OT
ramma-jiyudeit, ¢ OfHOIl CTOPOHBI, a C npyro# — OT
noToKa 1iefiTpOHOB.

O6paruMca  Temepb K BHISCHEHHIO  (PH3HUECKOI
cymsocrii Gera-pacnaja Ha KaKoM-JH60 KOHKPET-
HoM mpuMepe. [1pexne BCETO: OTMETHM, UYTO MOHATHE
0 mepuoje nojypacnaga H H3MepeHiie aKTHBHOCTH
BelilecTBa C IOMOLIBIO BBeeHHOfl BbIlE eLHHHI —
KIOpH HMeeT MOJHYIO CHIY. Tak ans ugorona isP =
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< ATRLEETY A

.

(pocop 32), wuenmTHBapmero B~-pacnan
PHON monypacnana pasen 14,295 nus !
Has SHEPrHA BLHLIETAIOWIHX GeTa-uac
1,7 MsB. C romouipio BBCICHHON BHIlLIe

3anuueM cxemy pacnaga docgopa 32.

PCLBADHTENBHO OTMETHM JIHIIB, YTO NOCKOR
Pocgop umeer nopsiaxosif HOMep 15, To ero aroily-’!
g;)oe gé]}pao- p::e,er 15 nonoxutenbupix 3apsAoB 1 mpy
gro 6e1 pacnage u3 sapa noaxen ynaaurecs onuk
PHUATeNIbHBI  3apsp - (6eta-yactuua) u morony
yXKe mnmetb 16 nosoxmn-

OCTaTOYHOE AP0 A0MKHO
TRJBHBIX 3apsanos, H, C/ICI0BATEIbHO, OHO HOJMIKHO
C NOPSIAKOBBIM HOMe-

3 s L

; MakcHMa
THL  Dagfa-
CHMBOMIKY |

OblTh simpoM aToma 3/eMeHTa
PoM 16 — cephi (3S).
dnexrpon, T. e, Gera-yacru
Jiyto macey 0,00055, u eji orse
I TIOTOMY, BbuIeTast u3 5
BOro uncna sppa,

1a, HMEeT OoyeHb Ma-
YaeT Maccosoe uiieo 0,
Jipa, OHa He MeHseT Macco-
TaK 4To o6pasyioueecs s
Ao
2TOMa Cephl TOXKE AOJIKHO HMeTh MaccoBoe YHeI0 3p2.

T

a?:hr:[x\:orgﬁgzggm, 6npn Gera-pacnane us pmammoro
o0pasyercst npyroe

C TeM XXe MaccoBhIM y o 7O Gosmmn,

HCJIOM, HO 3aps

¢ s PAAOM GOJIbLINM
a CAHIHLY 110 cpaBuenmo ¢ HCXOAHBIM sipoM. B
JIET HEATPHHO He Mmep :

€T HH 3apsiga, K
Jer i ,» HH MaccoBsoro
aromuoro sinpa. Ecnu pmerp g BHAY 0603Ha-

YeHue 6618"‘{80”’”{[} 6" CUTDHIIO Vv TO C

1 €” H Helr
32 1 PHIL XeMmy
pacnapa p32 CJle[lyeI Hamucareb B Buue '

32
15P%% —> e 165%2 4 v,

Jlerko B
caMonpomﬁgJelzl;[,O;{go Gera-pacnag SIBJISIETCST (POPMOIE
Seeiron oB0aHoy NPeBpaenns Xummueckx 3J1e-
yroB, B ey Giyvae gocdopa s cepy. Pacemo-

Pb 11a npusegernyoy pumepe Gera-pac-

nana BOmpoc o Tom K
h » KAKUM 06 ' k
COCTOSI U3 MPGTONOB g Hefitp PasoM atomHoe ampo;

e OHOB, Bce 2Ke BBIgesIsieT

o3
23

it

=

T e e E s
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GeTa-yacTHIy, T. €. 2JeKTpol, He BXOAALINA B CO-
cTaB aTOMHOTO sifpa. UTo6Bl BHIACHUTD 3TOT BOHPOC:
oGpaTHMCST K COCTaBaM HexonHoro aapa 4 nonytlaloo
meroca siApa, UMesi B BHAY, YTO Maccosoe ‘mc.na
1130TOTIA SIBJISIETCA CYMMOIl 4HCIIa HEHTPOHOB B UHCT ‘

TPOTOHOB. .

32
CocTan sapa g5P3? CocTap s2p3 165

Yyeao npogoion — 16

10 nporonos — 15 0
e : Uycao neiirponos — 16

Uyeno neiirpotios — 17

ConocTaBsis coCTaBh 0GOHX ATOMHBIX mep,smgzb)t
MOYKEM 3aKJIOUHTh, UTO B 0GpasyioLeMes 11pe (169%2),
yucjo LeHTpOHOB  YMEHbINHJIOCH — HA ennmem‘){r:
4 uKCAO NMPOTOHOB, HAOGOPOT, YBEJIHUNJIOCH 1;152 ST-
NIy TO CPAaBHEHHIO C NCXORHBIM SLPOM. 15 > or
ciofa MBI MOMKEM 3aKJIO4HTb, UTO B~ -pacm (1;1 8-
fsieTCsl TpeBpallieHHeM HeHTpoHa B npoTOH ot
JelleHHeM SJIeKTPOHA (6era-uacTHuB!) H gewrp o,
Ha 5ToM mpHMepe Mbl BILAMM OIHO H3 JIO OMBITH ix
apnennit aToMuol (usnxu. Kax npoToH, Tak H Heue
TPOH ABJSIOTCS SJeMeNTapHbIMII YacTHLAMH, T. €. e
COCTOSLLWMH M3 JPYRHX uacTHI, HO Bmecte C T M
MOTYIIHMH NepPeXOfHTh ORHH B apyroii, B g:g;lon
cilyyae HETPOH MOXET MEDEXOMNTD B Op -
3/IeKTPOH, He COCTOsl B TO JKE BPEMil H3 [pOTO 1
JeKTpoHa. ITa CTOpOHA v6e'ra-pacna11a. BCKpBIB T
1AM OCOBEHHOCTH MeJibuaifilix YaCTHIL Marepuil,

13HaTh Hajuyle y MarTepuy, Ha-

Mbl BBIHYXK[IEHBL MPT 3 -
xo}mmeﬁycn B QpopMe 3JIeMEHTApHOM yacTullEl, Cro- .
co6HOCTH MepeBOMJIOaTbes B Apyryio - MarepHab-
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g Y' p "p
H.‘_'IO YacTHLL ( X eMy npeBpaHleHuﬂ HeUTpola B
TOH MOXIIO Hanucarth B BHE ypaBHEHIIH

nml 1 0
0 > H' 4+ -y mm n—>p ety -
’

eciu ! ' :
pasomnp%ngll 1H! oGosuauuts Gyksoit p. Taxum ﬁlr
, -pacnan JnoGoro 6era-axmm{orc; ugo..

TOoMa
HOM AIpE ORNOTO. MOHTPONA 5 moton N e
Hon NpoTOH |
Hpec;%(‘)n)gssu;lg:rpcx BHIGpPOCOM geﬁTpm:o'a.nempon,
camonpouaaonbu;:lp‘l'xaeT BOMNPOC O TOM, BO3MOXKCH JIH
ey s # nepexoj csoGonworo (Bie sinpa)
nopoa B 'gojjlon n.ajexrpon. OTBer Ha 3TOT [:30'-
Thoe oo aTé"!HTb‘: €CJIH BOCMOJIB30BATLCS 06-
Mbonesa ofoN a1 MHOH (DHSHKH, YTO TOT HJH HHOR
R vadivusids 1I‘i €CJIH Ol CONMPOBOXKAACTCS Bhife-
penmeN 3 S(I)Q)EX;TE TOGBl PelIuTh BOMpPOC 06 3lepre-
S nﬁpeapamemm HEHTPOHa B npo-
T, 2TEKTPOR, eobxoaumo Halith nedext Macch
T aBecTio, Maccel HelTpOHA, MPOTOHA M 3 '
TCTBEHHO paBubl 1,00895, (1,008131?(—.

0,000548
) u 0,000548. [Mpusenennas penunna

B CKOOKax
1,008131 sisasercst maccoii atoma BOJO

poﬂa, KOIOpaﬁ oYt ) Ha CyMMe
OUYTH B

v TOYHOCTH aB

MaccChi HpOlOHa bid SﬂeKTpolfa, HOCKOJIbe aToOM BO

llopo}la COCTOHT H3 IT O p .
p TOlla 1 OLIIOrO 3JJIeKTPOoHA
IIpHBeIle}-leIe UYHCNIEHHbIE 3HaUYeHHs Macc OTHO

CATCSI K MO
KOsILUMCSs JacTHiaM. Brire Y2Ke yrnomu

HaJIOCh, 4TO M
y acca Mokos HeﬁTpHHO, BEpPOATHO, paBHa
?

HYJIL
M3; ccoéx I;I% ;;HB:;:OM Ciiyyae He GOJiblle ISITH COTHIX
HHMaTh He c‘ng;,p OHa, nosToMy B pacuer ee n u}:
TG I GO e e e
B o
3JIEKTPO Pre’mqecxnxe;:m? Ay Bhipaces 5
TPOHOBOLTaY, pasen 0,00082 O8I o 0.7 Mog.
: =0,76. MaB.

[locKoMbKY NpeBpaileHue neiiTpoHa B TpOTOH AOJ-
JKHO CONPOBOXKAATHLCS BhHIAEIEeHHEM SHEPTHH 0,76 M3sB,.
10 STOT Npollecc BO3MONKEH. JleficTBHTESIBHO ycTa-
HOBJIEHO, YTO CBOGOAHBIH HeiiTpOH TMepeXOJUT B NpO-
TOH H 3JIEKTPOH, OH Gera-pafHOAKTHBEH C MEPHOAON
nonypacnaga 12,8 Mut. '

Ipyroit dopmoit Gera-pacnana spaserca pF-pac-
naj, COCTOSILMII B BbAENCHHH ALPOM TIOJIOXKHTEJILHO:
3apsKEHHOro 3JIeKTpOHa — NO3HTpoHa U HelTPHHO.
Tlpu 3TOM HCXOJHOE SIAPO HE MeHsieT CBOero Macco-
BOFO UHCJA M M3 Hero oopasyercs apyroe sApo ¢ TEM
e MaccoBbIM 4HCJOM, HO C TOPANKOBHIM HOMEDOM,.
MeHBUIM Ha eLHHALY. pt -pacnaj B OCHOBHBIX U€p-
rax ToBTOpSiET CcOBOl g~ -pacnaj, oTyiH4asiCh JTHUIB
TeM, YTO TO3HTPOH, phuleTeBLIMIl MpH pacnaze, npo-
XOLfl CKBO3b BelECTBO, BCTpeuaercs B HeMm C 3JIeK-
TpoHoM H 06a npespaianTct B ramma-oTonsl. Bee,.
yTo COBOpMJIOCH BhiLE O cxopoctsix 7 -yacThl,
0 BO3MOIKIIOCTH BBIJIGICHHA raMma-(poToHa NpH Gera-
pacnaje sapa, O TIPMMEHHMOCTH eAHHHIbL Hamepe-
HHsi AKTHBHOCTH KIOpH, 00 OUEHKE u3MepeHns CKOpo-
cTi Gera-pacnana peuuMEGil MepHoxa nojypacnala,
COXpaHsieT CBOIO CUaly H AAd p+-pacnana.

PasGepem Tenepb BOMpoc O CYLIHOCTH p+-pacna-
Ja Ha KOHKDETHOM MpHMepe npespatleliis U30TONA
xpemuus 27 (14Si%). dror u30TON HCIBITHBAET
g+-pacnag,™— ero aToMHOe siIpo BeIGpackIBaeT Io-
autpoH (44€°), mpespamlasich B SEpO C TIOJNOXNKH-
.TelbHBIM 3apSOM, PaBHBIM 13, cJjiefloBaTelIbHO, &
SiAPO W30TOTA AaJIOMHHHS C MaccoBbiM uucaom 27

HSiﬂ > +le° 4+ 13A127 +v-.

Onpepensiss AepeT Macchl I 3TOTO NPOLECCa,
MOWHO HAliTM MaKCHMAJbHyO SHEpruio BBUIETEB-
wero mO3uTpoHA. Macchl MOKOS ATOMOB KPEMHHS,
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AJIIOMHHHA |
NO3HTPOH i i
Ao POHA COOTBETCTBEHH
qré > S;,TOQ&QSQQ u 0,000548. Ecau xmer: BPSB'HH
T 8. Mem}gz&::\ggrm I aJIOMHHIS couep)xmcsl{l{llﬁ)
COOTBETCTB i
u s ’ c eHHO, TO :
iy ﬂolxauoo HajiTn cnenylouium oﬁgea?gm'
(26,904 0005483-’000548) — 0,000548 — (26 9899&
—ls-00 = 26,9949—26,9899—2 - 0,000
S0 ATOMHEIX eAHHHIL 000548
102KHB TIOJYYCHHBII .
B Bl nede :
e KT Ma
suggggﬁﬂbm MHOXHTeNb 931,(1 nonyq;r»c:b[xghooe)g 0
ohep (,B B\l:rggnﬁemﬂ B Ipouecce npespgftfec;;o
i W Més‘ o 3JIEKTPOHOBOJAbTaX)  0,0039 - 931 =z
i pasnalﬂ ngge%gxen'{;nbno oGHapyxena BGJI;
e D R B. lTakum o6pasonm, .
2 ng“ 1eCKOro  agexra nomroc?rb tosnanacr
B uéemu;m Ha OMbITe 0 copnanaer
TO6H '
nars®S (1) Tibel:;?;m dusnyeckylo cymmocrs f+ -pac-
o et Ha BONPOC O TOM, KakKum 06pa3s
PO, He HMes B CBoeM coOCTaBe pnos?xM
[-

TPOHOB, ¢

K B+-f>ac:§£;6Hgn BLIAAHTL  NO3HTPOH, COCOGHO
XOMHOTO M Tioa CAYET, PacCMOTPeTs CoCTaB _Hc-
Bitne s Cocmgqaxomnxcx aTOMHEIX simep. Oue-
n27—14=13 He’:ﬁga 14Si* Bxomur 14 np};rouog
Bx OHOB, a B

XOZUT 13 NpoToHoB u 14 ﬁeﬁrpo(;{%?% Apa 1Al

Hns w
AMIAAHOCTH COCTABHM Tabnuuy:

OGosnaueinte aapa

Yncao n
poToiion Usneno ueitrponon

“5127
‘3A127

14
13

13
14

Kak Bumio, npy npespa

151 B s1Apo a
TOMa a
YMEHBIIHJIOCh Ha emm’mf !

(I)II\IAGI;IMH siApa aTtoma Kpen-
v aI’Il;X{HH uHcI0 HpOTOi{OB
199 s HCJI0 HEHTPOHOB BO3-
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ocn0 11a EIUAHIY, OCYLIECTBHIOCH NpEBPALICHUE
npoToHa B HEHTPOH. Tlockoapky Pt -pacnag cosep-
113eTCs C BHUIETOM NOSWTPOHA H HefiTpUHO, TO MPO-
ToH MpeBpaliaeTcs B HeHTpOH, TNO3UTPOl H Heli-
TPHHO: ' .

HE— +,e° 4 ot +v unn p—> € 4+t

Takum o6pasoM, B¥-pacmag: aToMHOro sinpa Mo
CylecTBy SIBJAETCH npeBpalleHneM npoToHa B Heili-
TPOH, NIO3UTPOH H HeHTPHIO, COBEPLIAIOIIUMES B anpe
OA BJHSHHEM fAAEPHBIX CHJI H Cul 3J1eKTPHYECKOro:
oTTasKiBaHus. JII0GOMBITHO OTMETITD, yto cpofon-
HElil TPOTOH HE MOXET CcaMONpOH3BOIbHO TpeBpa-
THThCs B 1IEHTPOH, TaK Kak 3TO npespalienne n0J-
JKIIO COMPOBOXKIATLCS! TOTJIOLIEHNEM sHepru, 1160,
kaK B STOM Jierko yOemuTocd, nedekT Macchl OTpii-
uatesieil. JLefiCTBUTENIbHO, MACChi MOKOS aToMa BOIO-
poaa, TO3HTPOHA (1 amexTpoHa) M Hefirpona coOT-
BETCTBEHHO PaBHBI 1,008131, 0,000548 u 1,00895,
mostoMy  medpexT  Maccel - paBet (1,008131 —
— 0,000548) — (04000548 + 1,00895) = —0,001915,
yeMy COOTBETCTBYET OTpHUATEBHbIH SHepreTHueckit
spext —1,8 Maz. TTosToMY TpeBpalleHie NpoToHa.
B HeHTPOH, MO3HTPOH H ueiitpuno Tpebyer coobuie-
HHs 31eprHH B KOMHYECTBC 1,8 Mss 1 camonpous-
BOJIBHO TPOTOH HE MOMET npeBpaTHTLCA B APYrHe
yacTiibl. CBOGOAHbIE MPOTOHBL MOCYT CylLIeCTBOBATL
CKOJIb YTOAHO AOJTO, HAMpIMEP, urpast posib aToOM-
HOro fpa B aTOME BOAOPOAE.

Ocraercsi Tenepb PaccMOTpeTb BOmpoc O TOM;.
B yem Jexcur npuupna f-pacnana u pt -pacmana.
Uro6bl OTBETHTb 1ia 3TOT BOMOPAC, ofpaTuM CBOE
BHHMAHHE HA COCTABBl YCTOHUUBEIX ATOMHBIX SHED,.
nauGosiee JierkHx € NOPSAKOBBIMU nomepamiu 1o 20,
€O CpeliuM arjayeHneM MaccoBOro uucia HECKOJIBKO'

Benue 100 u ¢ NOPAAKOBBIMH HOMEpaMH -0KOJIO 60 u,
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#HaK

;.nbmoﬁgﬁl’x :sgggn}brx ATOMHBIX SIZED C MacCoBBIMji:

Jont Bailte n.n.mi) TNOPSAKOBLIM HOMEPOM OKOJIo -90&

poe. L ¥ CTPALUI BO3bMEM HEKOTOpBie :fip;
, € 0 KOTOPBEIX NpPEACTABHM B ATaﬁn;lr:g?

OGosnaucnne

aipa Yueno npoto-'

o oD Yneno ehrpo- | OTHoweime ek

‘10D B sape | HEATPOIOB K wy
npoTonon

2Hes
oC2 .2
-oNe0 6
oPriat 10
‘s Th1 82
20 Th232 94

) anl_l:g . - 142
146

Pacema

TDI

"METHM, uTO gﬁgiﬁTﬁQQ .;agﬁlguy » TIpexKne BCero or-
BBIMH, XOTSt 1 U= MBI cunrtaem ycrofiun-
'a'an)é'])aCHall?HOH PanHOAKTHBHE I ucnb)xlrbrsal:gr
WX TAK s ;g-lal(o TIepHOALI TOJTypacnafa mns
4,498 . 100 »  WMenno 1,389-10% jer n

JIeT, YTO 3TH
T siapa meif ot
\CUHTATE YCTORYMBEIMI, Pa IEHCTBHTEJIBLIIO MOXHO

Ananus
IHM K onp}elggef AHHEIC 3TOH TAGJHIBI, MBI HPHXO-
Apax no mepe pg{;j‘;y BHIBOY, 4TO B yCTOHUHMBHX
HeiTpotios B HHX YHCJIA NPOTO
JIETKHX megazm Gorerpee. Eco Msyﬂggﬁﬂ‘;ﬁgﬂ
GITh O,ZIP]HaKOBblMa TIPOTOHOB M HEHTPOHOB LOJIKHHI
OTHOLICHHE 3TH 1 (WA mpHMepHO ozimHaKo
HUIE), To ox X UHCeN paBHO | (mmm ok o
o Hécxonb;g) )éc’rouqnaocm anep ¢ Maccogxﬁgx ?xlm'
MpMepio 14 aO;I;mmM 100 sT0 oTHOWeRME aal:{ct;
OTHOWEHRE ayens ;Ileycmuqmocm meenmxp sanep

ii

.quI'}KHO 6T OKOJO IEPOHOB K dHCIy mpoTonos

aKMM. 06pasoM, g

M, nJasa =
AIpa C NAUHBIM. wpC YCTOH1HBO G
: cTH
UHCIJIOM TPOTOHOB ymcjio Hzei;{{g;tgg(r)g

MOMET H3MEHATbCA JINlb B y3KHX Tpejednax. 36wt
70K 1AM HELOCTATOK OOYCJIOBIHBACT HeyCTOYHBOCTb

pa. .
ToueMy XKe s yCTOiYNBOCTH SIAPA 4HCIO Heit-
TpoHOB B_HeM JOMKHO pacTn GbiCTpee uucja npo-
conos? OOwbsacHeHHe STOMY (aKTy. MOXHO HAHTH
B TOM, '4TO sAGDHBIE CHJIBL B SIpE JIeHCTBYIOT JIHUIb
MeXZy COCENHHMI YaCTHUAMH 13-32 ix Gnuskomei-
cTBHS, B TO BPEMsl KaK CHJEI 3JICKTpHYECKOro OTTal-
cpBalus N8-32 WX HabHOAEHCTBHA npOoCTHPAIOTCS
ua BClo o6uactb sapa. IlosToMy mo Mepe yBesuye-
{isi uMcaa MPOTOHGB B fApe yCHIIHBAETCS SNIEKTPH-
4ecKoe OTTAJIKHBalHe MEeXiy npoToHaM# H VI
ocnaGnennst shekTa HeOGXOLHMO NPOTOHE! AaJiblle
OTOBUHYTH APYT OT Apyra nyTem BHEAPEHHS MeXAy
i HeittpoHos. Takim 006pasoM, HeliTpOHB! KaK
6l pasGaBAsIoOT co6oit MPOTONEI, OTOXBHMraloT HX
Ipyr OT Apyra I TeM campiM  ocaabasior ddQext
3JIeKTPUYECKOrO OTTANIKHBAHIA, B TO )Ke BpeMs TpH-
TariBasi MpoTOlbl K cebe 3a CUET sAepHBIX CHJL

EcrecTBeHHO TOSTOMY, YTO pH MaloM yycge Tpo-
TOHOB SJIEKTPHUECKHe CHibl OTTAIKHBAHHS KoMmIeH-
cHpyioTesi SACPHBLIMIL CHJIAMI, MCXOASIIMMHE OT He#-
TPOHOB, YNCJO KOTOPLIX PaBHO Ay 6JH3KO K YHCAY
TPOTOHOB, B TO BpeMsl KaK fpit GoJbIOM YHCJe TIpo-
TONOB 5TA KOMIIEHCALsS MOXET NPHBECTH K ycTOit-
YHBOCTH $iApA JHIUG TIPH dHCIE HefiTpOHOB, TpPeBbl-
maloueM UHCIO TPOTOHOB.

Bo BCSIKOM CJiyuae Juisl KaX<aoro umcia TIPOTOHOB
B sApe JUia ero yCTOHUMBOCTH Heo6XOAHMO Ompefe-
JenHoe 4Mcai0 HEHTPOHOB. Yro npousonmer, eciu
B TOM M1 MHOM SIpE TIPH JAHHOM HHCIE TIPOTOHOB
qHC/IO HEHTPOHOB MeHblie TOro uHcia HeHTPOHOB,
np  KOTOPOM  51APO [OJDKHO  BBITH YCTOHUMBEIM?
Tlomxekt OCYLIECTBHTBCS TpoLect yMeHblIeHHS YucIa
DNPOTOHOB H COOTBETCTBEHHO yBEJIHYHTBCH YHCIO Heil-
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TPOHOB, KOTOPBIi 1 A0JKeH NPHBECTH SAPO K TaKmy
UHC/IaM NPOTOHOB i HEiiTPOHOB, KOTOpbIe OTBevaior
YCTOHUHBOCTH sIApa.

CnenoBatesbiio, NmpH OTHOCHTEJBHO MAJOM uiicie
HeliTPOHOB B sIAPe NOJKEH OCYLIECTBHTLCS Mpolece
ero ysesnuueHns, Pt-pacmaz, nockosbKy mocnexHui
YMEHbLIAeT YMCJO TIPOTOHOB I YBEJIHYHBAET -YHCIO
HeliTpoHOB B snpe. HaoGopor, ecan B aTomioM sinpe
YHCJIO HEHTPONOB NpeBLIIAET TO, KOTOPOE COOTBET-
CTBYeT . YHCJIy NPOTOHOB B YCTOHUIBOM sifpe, To
B fipe JOJKEH OCyIIeCTBHTbCs B~ -pacnaf, mo-
CKOJIbKY NOCJERHINT SIBJASETCS CJIENCTBHEM TpeBpa-
IIeHHS OJIHOTrO HefiTPOHA B NPOTOH H, OYEBHJHO, CBS-
3aH C yMeHbLIEHHEM YHCJIA HEATPOHOB H yBeJlye-
HHeM yucjia mpoToHoB. I3 ‘Bcero ckasamuoro ciue-
AYeT NpoCTOe MNpaBIvIO, YTO JIErKHE H30TOMbl s
ZlaHHOTO MOPSIAKOBOro HoMepa sBJsitoTcs (B -akThs-
HEIMH B TO BpeMs, Kak TsKeJbie [~ -aKTHBHBIMIL
OTO NPaBHIO MOXKHO MPOWJIIOCTPHPOBATH MHOIO-

UHCJIEHHBIMH TIpHMepaMH; OAHH H3 3THX npHMepos
TIpHBEAEH HHXKe, B Tabiie:

OGoanauenne | Cozepaame Yneao
H30TONa B IIDHPOIHOM |  TIPOTOMOB
docgope

Yucao

nefiTpotion Xapakrep

QK THBHOCTH

1P Her
1P%0 Her
1P 100%
1P Her
1P Her

g+
B+
YcToiiuns.

8
B—

Taxum o6paszom, g YCTORMHBOCTH  ATOMHOTO

. AApa, COLCPIKALILro onpeneNieHHOE YHCIO MPOTOHOB,

Heoﬁxommo Onpenenensoe uueno Heittponos. Ot
KJIOHEHHE 4HCJIA HEHTPOHOB B.siApe OT TOro YMCJE,
KOTOPOe COOTBETCTBYET YCTOHYNBOCTH i 06ycJI0BIII-
126 ‘ '
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cyue-
aKTHBHOCTh, HMeEET BecbMa
eT Ty HJIH HHYIO cyue-
ﬁ?nen}[}{)e apauennue B npoGieme MPaKTHYECKOro H
i HHU.
opanus AAepHOH HEPT )
nom:gamm nau E-3axsart. K-3ax3a'r——camonpoz;°,[-
O/IbHOE TIPEBpalieHne aTOMHOrO Mpa,oc:gy?go‘;ﬁex-
{ 1HBIM SAPOM SJIGKTP
jl0e 3aXBaTOM aToM DOM. 3 ona U3 anek:
i yKH aToMa, CONpPOBOXKA
OO ool HCXOAHOTO aTOM-
firpuuo. TIpu 3TOM H3
pieneniteM HEHTP OO et
ca Apyroe aTtoMm
oro sigpa obpasyer TR0 ot
oM, HO C MOPSIAKOBbI ,
ke MAcCOBBIM HIHCJIOM, e Lo
iMepaMu aToN anep,
MeHbLIIIM Ha exuiudy. 11p e o
-3axBar, SABJAIOTCH 4 :
ncnpThiBaomux K-3axsat, 1 e
i 18 op 18), 1sAr®" (aproi ,
uit 7), oF® (dprop , o
JEKaJleﬂ,‘lO) u ap. 3amich K-3axsara mas appa sbe!
MoeT ObTb CAeiaHa B BIIE

7 .
. Bel 4 @0 =gLi" +¥.

Sinpo sLi® siBasieTca YCTONYHBEIM. Cymuo:}'lrgnl(ézi-_
jficHeHa 1ia OCHOB

cgaTa MOXeT ObiTb Bb -

zmo-rpemm cOCTABOB HCXOAHOTO I [MOJy4aloulix

ATOMHBIX S1AEP.

TPOHOB
Ob6oanavenne aToM- Yyeno HedTp

apa Ypcao NPOTOLOB
10To 8,

4Be A 3
3Ll1 3 4
]alenub[ MOIKHO anﬂelb,

+.pacnaja, K-saxsar cisad
o TpoTOHA B HEHTPOH:

Tipu paccMOTpPeHHH
yTo KaK u B cayqae
¢ npespalileHneM OLHOT

1 0 e=n-+"v.
H 4 0ot 4 v uar p.+

< [eHpe uMcaa Hejtt
B pesyabTare K-3axBarTa pmom e e e
TPOHOB K '4HCAY TIPOTOHOB ~ BMECTO & I
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Th Tt s - Edaaimon £ i

CTAHOBHTCS PaBHBIM 4 : it =)
) 4:3 nna gLi", uto, OueBupHo,

GoJiee cooTBETCTBYET ycroilunsocTi sapa. Ilockonbky |

K-3axBar sBjisiercst (pOpMOH npeBpallleHNst NpoTona’

gogggrp(on, TO, OYEBHAIIO, TOJBKO T€ H3OTOMHI CIo:
K 9TOMY BIAY PaflOaKTHBHBIX ripenpameuuﬁ
]

IJ1sl KOTOPHIX YHCJIO HEHTPONOB MeHbllIe TOTO YHCMA ;
I

How s mpoTonon. Tlookpraty TpespaMEnG 1po
. HOB. bKy npeBpallenue npo-
TOHA B HENTPOH CONPSKEHO C yBeaHue acts
TO OHO MOXET OCYIIECTBJISITHCS JHIIb slmeM - o,
THH HCXOAHOrO fipa H He MOXET 1 rexats canto
NPOM3BOMBLHO, UTO H OGBSCHSET, MOY DMy aTost BoTo.
pona, COCTOSILHA 13 OAHO ’ 2 BeKTPONS
Mog)x;'r CYLIeCTBOBATh (ﬁco.rf: )ﬁ‘%?ut{(gl;o};xr?)nempom,
- ll_fgg; :gnﬁggﬂ, CBSI3aHHbIE C PafHOAKTHBIOCTEIO,
Kok pebuon n I}:Ipacrlazxa HMeIOT NOJIIYI0 CHay H
e 2 Izésearme K-3axBaT BO3HHK/IO H3
o & c.nirqaeo ] -3MIeKTPOlIaMH  Ha3blBAIOT O
{xax B ciyae TOMa BOZOpOAA) WAM ABa (BCeX
e oG OB) 3JIeKTPOHA, HaXOASILHECH B
o Ocmeﬂﬂoonoqke 6a1Ke BCErO K aTOMHOMY
T crblo K-3axBara siBasercs (axT H3-
A STOTegﬁecxux Jyueff aToMammu, MCHbITH-
i ‘;!1 PaaHOaKTHBHOrO pacraja; ce-
mhol ZaMeThTo, xam HCIyCKaeMbie DEeHTreHOBCKue
o paemae PaKTepHbIMK U151 NOJy4aloLiXCs
nps pacnage KMOB. O6bacusercss 370 TeM, UTO
nocne saxsara 3H-3neKTp01~1“a SIAPOM Ha OCBOGOAUB-
coomeTomyer Hoggrpomxou o6oJiouKe, KOTOpast yxKe
NePexoaHuT Kaxoﬁ-n}%}é H;}Ipe):u;olrllpymmy > ke obo.

u3 Toit e 060-

JIOUKH. ’ i
I/IBBQCTHO, YTO TAKOH. IIEPEXOX 3JIEKTpoHa CO-- E

NPOBOXKIACTCH H3N
ek
FeHOBCKHX JIyyeil. yueHueM ksanta (oTona) peHt-
n-pacnap, Kag
: nmKe 6
HHM T . YAET YKasaHo .
FIKEIIBIX GTOMHBIX siLep, KOTOphl’anc%olll“zJé:‘
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creyer - GoJibLIast BeJIMUHHA OTHOUIEHHS uHCAA Heft-
TpolOB K HHCIY npoTOHOB, 06pasyIoTCd KOCKOJIKH»,
oBbie aToMHBIE fApa C 6OMBLIHM H36BITKOM - Helt-
TpOlioB TIO CPaBHEHHIO C TeM, KOTOpOe AOJKHO OT-
peuaTh UIiCHaM MPOTOHOB B «OCKOJIOUHBIX» sipax.
M3-3a 3TOrO H3GBITKA® «OCKOJIOuHbIE» 54D BhlIe-
10T HEATPONbl, KOTOPLIE HA3LIBAIOTCS 3aMas/piBalo-

wumit, Cxema TaKoro n-pacnaga MOXeT GLITh Tipea-

crapieHa meﬂylomﬂM ypaBlleHHer
A A=l 1
ZX —> ZX 4+ ot

[lepuog monypacnana HefiTpOHHO-aKTHBHBIX aToM-
WblX sfep HeBejHK, OH HE npeebinaer HECKOJIbKHX
JeCSITKOB  CeKYHI. HeijiTpouHo-aKTHBHbIE aTOMHbIE
agpa oGpasyloTest HiH npit B3pbIBE aToMHO# GOMOBL,
[l B ATOMHOM peakrtope, B KOTOpOM, KaK 3TO 6y-
JeT pacckasano HHXE, OCyLLeCTBIAACTCA penHast
peaKuusi  AeJIeHHd ATOMHBIX SUIEp TAKEJbIX H30TO-
nios. HeitTpOHHO-2KTHBHEIC aTOMHbIE sifpa HrpaioT
ocobyio [OJb NPH peryanpoBKe paGoThl ATOMHBIX
peaxkTopoB.

Ormerns Bhilue 0coGyio PoJb, KOTOpYIO HrpaeT
cocTap AaTOMHOro sapa Ha xapaKTep ero pajanoax-
THBNOTO MpeBpaIeHis, MOXKHO Tenepb Aarb KpaTKoe
obobuietie.

ATOMHOe SIAPO, COAepIKaillee 136LITOK HEHTPOIOB,
10 cpaBHEHHIO C TeM, KoTopoe obecneunBaer yCTOH-
ypBOCTb MpH IAHHOM UHCIE B HeM IIpOTONOB, CO-
co6HO yMenbplWHTh STOT H3GHTOK CJeRYIOlHMH pa-
AHOAKTHBHBIMHU npeBpaleHHIMH:

1y B~ -pacnan

(n—>p+e + v); (ZXA"’>,2+15’A + et o);

2) ueiitponHas aKTHBHOCTD
1y A—1 1
(L — X on ).

9—563
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Boo6me rosopsi, MOXHO Gbuio 6H cebe npencta
BUTb H TPETbI0 BO3MOXKHOCTB:
3) pt-saxsar.

OnHako aToT BHJ TEOPETHYECKH BO3MOXKHOTrO N

pe- 14
BpallleHus ‘He OGHapy»KeH 3KcrepuMenTajbHo. Ocy. |
IECTBJIGHHE 3TOTO TNpPEeBpalueHHs eABa JH Mower |
peaJIM30BaThCS H3-32 TOIO, UTO aTOMHOE SIAPO Hecer,

BoOGLIe roBOpsi, 60JbiIOf MONOKHTENbLHEL 3apsan,-i

4TOGH MO3HTPOH MOI' NOCTHTHYTb SIAPA, OH HOMNKEN |

HMeTb OueHb GoJsbuiyio sHepruio. ITosyuetine noap
TPOHOB CO CTOJb OOJILLIOH 3HEeprHel He MOMKET Cui-
“TaThCsl NMPOCTOH 3afauveii.

Atomuoe siapo, conep)kauiee M3GHITOK NPOTOHOB

10 CPaBHEHHIO C TeM, KOTOPOE COOTBETCTBYET YCTOii-
YHBOCTH siIpPa NPH LAHHOM YHCJe HefiTpOHOB, cno-

COGHO YMEHbUIHTbL 3TOT M3GHITOK MyTEM CJIEAYIOLIHX
PanHOaKTHBHEIX HpeBpaileHHii:

1) ft-pacnaa

(p—>n4et+v); (ZXA—> z—1yA + e+ v) ;
2) K-3axsat

p+e—n4v), (ZX" +_&— z_lyA +v).

BooGie rosopst, MmoxHo npemcraBute CeGe H
TPETHIO BOSMOXKHOCTb /IS SIEPA YMEHBLIUMTh H36H-

TOK NPOTOHOB, MMEHHO, nyreMm HpOTOHHOﬁ aKTHBHO-
CTH, HCIYCKaHueM npoToHa; ’

3) p-pacnan

(ZXA - z—1—VA_1 + 1H1) )

OnHaKko 9TOT B aKTHBHOCTH naGmOZaNCs B He-
GOJILILIOM WHCJIe CllyyaeB, HMEHHO [l TaK Ha3bIBae-
MBIX «COCTaBUBIX» sifep, T. e. TeX, KOTOphe 06pasy-
1oTCs NMPH GOMGApAMPOBKE aTOMHBIX silep KAKHMH-
Au6o uyacthuamu. Hanpuwmep, nps GomOGapaupoBKe

v‘.'
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sora aiba-uacTHIAMH Peaepq)opné %a;lée.r}l{lge
oy a6 asopatiie  TNPOTOHOB. dto Habul o
o o pé-bslcnwrb reM, yTo TpH yHape aib pa-
e noo sapo aroma asoTa oBpasyercs COCT
o o aroma (rTopa (usorona qm)gecmo
it M%e.; - ,F18. T1pupomubtil HTOP, 1§ax Hsromiom;
gcr;_l: TOMBKO H3 o,u.HorT% :?Tr?gs-rgnoé B(Za= g

[ 1

ﬂgpxexeli{i:;%%%? (cl?ln:—? )IK(;) B cocTaBuomon;ms;n;I:;
a 8 nporouos APRXOITCE TR, Coorgercrsyet
cneu.oaarenbx(x)c;‘,oﬂac;r: M}(’m?n HeJoCcTaToK uex“rrpoﬂoiz).
o, K 5TO SKCHepHMEeHTalbHO ycTaunosie o
i 1:13 o0 oF!® MpOTOHHO-AKTHBHO mlcnycxélna
?\%cg:;r%%pzﬁ%ﬁ ycroitunsoe AP0 paoToMNa KHCJIOP

r

JF18 —> OV + H.

ne AaTOMHBIX
- apep. Jleden
He eTCKUMH
ﬂngwjﬂﬂaneﬁue, OTKpHITOE B 19401 1;{ %OBH' et
uccge;(osa'renm\m K. A. I'Ie'rpmaxéc;lr; e e
OBHIM, COCTOHT B caMOIpOH3B e.nm,x co
M };eabmym,uexmoxw AeNeHuH TAXK bielqacm. L
Hoe, na jse, BooOWE roBopf, HepaB: I i
mln};“e 6o ofHApYKeHo BHAuaj T eer
ﬁBe pata, HO 3aTeM oKa3ajioch, H oo
’ .
ﬁﬂ;ci;oy st MHOTHX Tsimenbxx%?nep;;npm PHC. o
:Iencrasneu atoM YypaHa 00U c:om Sl
'rgomxoﬁ ‘oéonoq\Koﬁ;g 2pamx . ngo T onaE o
a -
keHa He C 945 e
gi&ﬁpgi npeAcTaBiena npoMe;gy;g:;g;lamem o
' . Ha PHC.
Ma ypaHna; Ha P o
gz*’f:x 3TaOTOM i%umoﬁa, nonyqnamni%;lxl gt?éré e
o na 238. Teoperuueckue e
T, };ganeneﬁﬁ HO HE Toan;r\fltmc.nom
N X OBbIM ,
?singéB HO W Ajs BCEX rocfianb L TIiTS,
HpeBbI'u’IalOU.\HM 10Q. TIpexne BCE

9*
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Y10 caMOTPOU3BONBHOE, pene-
jye BO3MOXHO TOJILKO B TOM
cayyae, eciH OHO COTNpPOBOXK-~
jaercs pbiE/ICHHeM JHEprHH.
10 CcTAaHOBHTCSA OueBHAHBIM,
ecniy 1iMeThb B BHAY 3aKOH CO-
XpareHns SHepruy. B. cuay
sToro 3aKOHa, ecan nenehue
JIOTMCHO COMpPOBOXAATHCH 110
[JoleHHeM SHEpriH, TO0 Add
ocyuiecTBJICHHS nenennsi AAPY
yano COOOLIMTD SHeprulo, HO
toria He MOXKET GulTb  pedd
Puc. 0 caMOTmpOH3BONBHOCTH eje-
23, C§<;2iac;g§e11nn aToMa Husl. Tegpemtxecxue pa(l:lqe'rbl
[I0Ka3LIBAIOT, yro € POCTOM
TopsLKOBOTO pomepa KoJuue-
CTBO G neje-
Hui SHEPrHH yBeHUIBACTCH
i, CchefoBaTelbHo, TOJIbKO
sppa ¢ GOMbIIKM TIOPSIAKOBBIM
HOMepoM MOTYT pasieuThes
W ISl HUX SHeprus Gyzer Bbl-
JensiTbcst  mpH - HX esieH’H. o5, Atowst 6
B npupepieHHOH wuKe Taban- l;m:(‘pusn'r%;l;a,‘ 06 ;X;:)“-
ie 31ak MHUHYC o3qayaer TO- papumiecs npH zees
rJoleHue HEepPrHH: it aToma ypaua

-

oAKNECTBO BHaenen-

Ki
Mcxoaioe PO TIpoayKTH Aenetind \ \toft sneprin B Mo

S N Si%0; 1 S —11
ePHC. 24. Cxema ,::Sn“’ q:ﬁ\nw’ i:Mn‘” 410
fenenns aroma ypaua TaSesy g Se® +94
' s:p\?,m Ag\me‘aQ aNDI® CLoo 4120
02U™® PRI +200
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Cpenn n
g PHBEIEHHBIX - '
HOe peJieH X TNPHMEpPOB ¢ I
KQMRNJ;(?}*H;% HEBO3MOXKHO JIHLUB M?{“gggouqsonb.l
» @ IJIg ocTa " TONA Hi-
HH]% BO3MOKHO. JIbHBIX H30TOMOB TaKoe jefe-
D UeM Ke n i
Mycrs 8 “exé)T%;I[Ji?i?eTlgg AeJleHue aToMHOro sw.pa;
na 238 [2ss OMEHT aTOMHO !
: 02 e
HEIX B He(M caM)<)1\m'u BAHSHHEM TPHYHH E;I;J?o%pa.
TSIKEHHS H OTTa i, B pesyJbTare AeﬁCTBx/’m s €H-
Hele uYacTH, B JKMBAHUST Pa3/e/uIoCh 'Ha 1Be npi-
46 mpoTOHOB H 71§an<1£01[ H3 KOTOPEIX cOAe )Kp,aa-
Lyioliee nocie HeliTpoHa. S1fiepHbie CHlem.pB nres
HIH nonyqlm;mnl{‘e“e“”ﬂ MrHOBEHIi¢ IIpH Haxo):(m e
HHH JuaMmerpa ﬂ"cﬁ ABYX «OCKONKOB» Ha pacc ne-
KaK CHJAHI sﬂeKTD‘pa Pe3KO yMeHbIIATCS B TO B ToR
ZanpHonelicTBHS pﬁ“‘ieckoro OTTaJKHBAHHUS, ns-_f e,
OTTAanKHBAsACH AP 1)".Lly1~ NpOSIBAATH CeOl. «OCKOJ?KHH»X
B3aHMHO “POTHBg OT ApYra, HAauHyT ABUFaThC ,
BoapacTaiomeit ITOJIOXKHBIX HanpaBJeHHs 51 BO
JIpyra, Kaxmulil ckopocThio.  OTmansscek X CO Bce
3JeKTPOHHOM ollgo H3  «OCKOJKOB» 3axaam5pyr or
KHM 06pasoM JIOUKH MaTepHHCKOro aTto 1acTb
BepUICHHHIMH vHJI?OSHm(HyT 1IBA HOBBIX aTob:[a H, Ta-
H ac .
060Oﬂoql‘aMﬂ. HE3ABEpIICHHEIMH snex'rApommi?u
TTaJKHBaHHe
oGoux
IpHBELET K X «OCKOJIKOB»
HMETb CKOp OZ-?,My' WO 0K B KoHue ﬂ}?g’r‘ oT apyra
o6peTyT 6bﬂhu: oroJso 10 000 km/cek Tg”"B Gynyt
BaTelbHo, OTTaJyl:SIBgHHeTquCKy’O sﬂéprmsc% o
ocyllecTBAsIe HHE «OCKOJIK . Cneno-
T OB» P
THYECKYIO 3He TPEBpallleye sHepruy APyr OT Apyrd
Pruio, 3Hepruio ﬂﬂlimelqupar? KHHe-
ims. IIpo sto

npeBpaluenHe
r
npu gen OBOPAT Kak o .
Te EHUH siapa. BBIIGJIEHHH DHEPIHH
OpeTHYECKHIT
acuer,

yuera OTTadl p , CHEJIaHHBIH
TokaabBaer, (P‘i;zTel.;Ibllle 3nempocrz;¥qua OCHOBE
B Clyuae peseHus ﬂﬂ;:“x cuJI,

aroma

ypana 238 BHLSSIETCA 165 Mos. Dror pacuer
pecbMa npnﬁmmcennmﬁ, Ho BMecTe C TeM foATBep-
xjaeTcsl pacuerani, cheJauHbIMu HHAYE. Tax, Ha-
npiMep, pHeprus CBsA3M, npuxofsulascs Ha onutl
qyKjOH B sApe, M ypana 238 pasha 7,8 Mss, 3
sl «OCKOJIKa»' IpH OpsAKOBOM HOMEPE 46 pasHa
8,6 Mass. TlosToMy PpasHOCTD aTHX SHepruil CBASM,
‘npuxou.ﬂmn,\"cn 1ia OMHH HYKJOH, paBid 0,8 Mss, o
«OCKOJIKHY» HMEIOT SHeprHil Membllle, HeM HCXOAHOE
apo Ha 0,8-238= 190 Mss.

Bropoft pacuer npused K HeckoJibKo GoabLIeMy
anaueliio KOJH4ecTsd BEIEJISIeMOf  SHEpTHH, yeM
yxaaaﬂﬂmi'{ BplLIe  pacuer, ocHOBbIBaloLHiic Ha
yuere SneKTpHyecKux CHa OTTANKHBAHHA, b=
GCHSIOT STO pasmiuie TeM, UTO obpasyiolecs
COCKONKHY, KaK 00 9TOM GymeT CKasaHo HMXKe, CaMH
ABARIOTCA pAZHOAKTHBHBIMII # BHULEJSIOT SHEPriio
B Qopme panMoaKTHBHEIX uanyuenuit. B KauecTse
npuMepa ¢aMOTIpON3BOJILHOTO Jenenust sapa pac
CMOTPHM OIBITHEIE JAHHB asi JeJeHns
agpa artomad wsorona YypaH co6paHiible

B opme Tabnuubl:
\ Jerkufl \ Taweanft
.OCKOI\UK‘

5 139

Maccosoe 4HCA0 . - B
TlopsaKoBoe HICAO 54 (Xe)
CkopoCTb (cm/ceK) 0,93-10%
Dueprist (MaB) . 65
anempn‘xecxni’( 3a

Cpenunii npober B pozayxe (MM

,ocRonox‘

3

———

1 Maoron — ypan 936 me BCTpEuaeTcs p npnpoae ¥ obpas
ayercR TpH 3aXBaTe pefiTpoHa AAPOM yaorona ypan 235
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. foawc[;w;\z;ge}l;ne JAHHBIX 3TOH TabJHUb! npnuo;ﬁﬁ
e «’ocxom(pn nenenun siapa ypaua 236 nomumo
Aoyx. Lok Mohxz» BLIAGJNMINCL [Ba HEHATPOHA, mo-
o =y23 ‘ia MaCCOBBIX  UHCEJ «OCKOJTKOB
BOTO uHC/Ia ncxon!:{zrg B:npezlll I{g‘;%blspge}[bme P
’ ‘ , Msl Kal

ggis;m;c;ix;x uHce]t 38 + 54 =92 paBHa n(osgl’rxt?-
BOM) ‘IHCJ]a)I’\I nc%omxoro atoma. Cyns MO MoOpsKo-
) ona «OCKOJIKa» SIBJISIOTCS aTOMaMit
e 9J[empqucmr;ceﬂorla (Xe), Hecymumu cnobog-
e ey e 3apaibl; NEpBbI M3 HUX HMeer
sapah pa’BeH saTb ero 3apsif 1o aGCoJOTHON Be-
IitiiHe panell oz pany 20 3/eKTPOHOB, a aTOM Kce-
I poHOB, DTH, 3apsjBl 03HAUAIOT, HTO
Wvilar oﬁonoqom aToMa CTPOHLHSI B €ro 3JeK-
o s Kae ne nocraer 20 3JMeKTPOHOB, B TO
e Téma KCeHOHa — 22 3JIEKTPOHOB.
CaepoBaTelIbH lle?I a «OCKOJIKa» sipa aroMa ypa-
o e e eél(lgg pasneTeauch B pasiible CTO-
sng(érpm—mme 060JIO‘II(HI.)MHPOBaTb NOJHOCTBIO CBOH
}”{Km];z-rgxwl(;sggb BHHMaHHe Ha TOT (haKT, YTO BO3-
e s xge «OCKOJIKOB» SIIDO aTOMa CTPOH-
et Heﬁ:ogx cocTaBe 38 NPOTOHOB H
TIOJIYYHBILIErOCSI aro%wa eciona. o rerest 54 0.
ToNyuHBIErcen aToMa KCEHOHa COAEPKHTCs 54 mpo-
=85 welirponoB. OrHolueHHe

yncaa Hefir
Hxest aTg(:S{(;,?‘( K ﬂtz:ic.ny NMPOTOHOB JJISt MOJIyYHB-
. . ) C
5738 150: 85: 54 r 1 5r 0 ICTPCHHO  PABHO
Y .

Briwre yx
€ TOBOPHJIOCH.
I 4 » UTO Uit K
6531%% B YCTOWYHBOM aTOMHOM Q¥KJIOro 4HcJa
H penesieHHoe 4ucJo HeﬁTpOHO& Coracko

TaOMMYHBIM  [1a
HIBIM, 110 HOMe 8 co
a bIM , TIOPSAKOBOMY py 3
OTBETCTBYET" OTHOLUEHMHE 4HCJa HEHTPOHOB K c.nc ;
qucay

TpPOTOF y —
p 10B IJIsd CTOHYHUBOroO ana, paBHOG 1 2 ]. 3
» Ehtd

SUApPE JIOJIKHO

2 Aas ycToiiuiBoro iipa c TOPSLKOBEIM HOMEPOM 54
sT0 OTHONIEHHe PaBHO 1,3 (Xe?t) — 148 (Xer¥).
Takunm 0GpasoM, MbL MOJKEM 3aKJIOuHTb, HTO oba
06pa30BaBIIXCa npn  AejeHun aTOMHBIX fiApa
[MeloT B CBOEM CcoCTase J136LITOUHbIE KOJNYEecTBa
yefiTpOHOB 1, KakK FOBOPIJIOCH BHILIE, oba oHu IOJ-
JHBE! OBITD feyCTOHUHBBIMI, [IMEHHO, JIOMKHbI NCIbl-
tatb fT-pacnal uau ObITb HeﬁTpOHHO-aKTHBHb!.\m.

I'Ipnaeneﬂuhti’i npHMep Jejenis fapa ypaua 236
jja ApO aToMa CTPOHLIA 1 sApO aToMa KeeHowa
apaseTcs OLHHM 13 chyyaes AeJieHis.

Ipyroit mpuMep jefieniis atoma ypaua 238 1nso-
Gpaker Ha PHC. 94 u 25. Slnpo aToma ypaHa 238,
HCnbITAaB AENeHHE, oGpasyer nBa «OCKOJIKa»: $4po
atoma 6apus (ssBa) . TsoKeNBlil KOCKOJOK» H a1po
aToMa KpHOTOHA (30Kr) — JIeTKIil  «OCKOJIOK». O6a
liepHBIX «OCKOJIKa», oTTajKiBasics ApYr OT apyra
1t cpopMIIpOBAB OKOJIO cebs 2JEKTPOHHBIE 060J04KH,
TIepexO/IAT B KOHUE KOHIOB B JB@ aromMa — aToMm 0a-
pisi H aTOM KpHITOHA.

DxcnepiMeHTalpHbIE HCCJIEOBAHUS nokasadi, 4To
pasinuynbie fAPA ypana 936 MOryT NO-pasHoMy ne-
nuTbcsl, TO €CTb o6pasoBaTb pasanunble napbl
<OCKOJIKOB», OTBEUalouine aToMaM C NOPAAKOBEIMIL
HoMepani TPHMEPHO or Ne 30 (usHK Zn) no Ne 62
{camapuit Smi)-

Jlns nedeHus ypana 938 mepion noaypacnaia
paseH §.10!% jier. B oAHOM rpamme ypaHa
B TeueHiie OAHOro uaca B cpenHeM 24,8 aToma MHC-
neTHIBAIOT fejenne B TO BpeMs, Kax A ypana
nepiof Tosaypacnaia neneHia paset 92.10¢ jer, U
B OLHOM rpamme ero B OXiH yac JeNiTCs B CPeAHeM
10 atomos. Ecim K6 ONHAKO, TPEeLNOJONKHUTD
(s naJibHefieM Gyner 060OCHOBAHO rakoe [peano-
JoXKeHne), 4to 32 KOpOTKHi OTPE30K BpeMeHH MHOTO
2TOMHBIX siAep-ypaHa 236 paspenistcd, TO Ha ux

137
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MecTe BOSHHKHET CTOJIBKO JKe Tap <«OCKOJKOBY'-
B KOHEUHOM CUETE€ aTOMOB 3JIeMEHTOB C TOpsjko- B
BEIMH HOMepamy, Jexaupmiu B npefenax or Ned) M
u 1o Ne 62 ’ 3
Taxkum 06pa3oM, echi 3a ouelib KOPOTKHH OTPe3ok |3 O HH

BpeMeHH DasAeJHTCS MHOrO aTOMOB ypana 236, a |3 R ay ; sl
npu HeJeHHH Ka)kaoro- o6GpasyloTcs OTieTanmue |3 ‘!l_“l““
C OTPOMHO#i CKODPOCTBIO APYr OT -Ipyra IHBa aToMa, “ L =-;§_.—-5==§==‘;-=-__i
T0 B MecTe AéjeHns ypatia 236 BO3IHMKHET aTOMHEI [ERsaREERERANE
ras, COCTOSILMI M3 aTOMOB 32 3JIeMeHTOB. 3aeck 6y-
LyT aToMbl uesHs, 6apusi, CTPOHUHS, DOXHMS, pyTe- -}
HHsi, TpPOMETHsl, Mpa3eoANMa, CYPbMEI, TeJnypa,
Hoia, KCeHOHa H T. A. HeBosbHO BO3NHKAET BONpOC
0 KOJIMYECTBE TOr0 HJIH HHOro wusorona, o6pasyio-
lierocst npu AeJielu aTtoMoB ypana 236. Dxcnepi-
MEeHTaJIbHBIE HCCJENOBAHIA MPUBEJIHM K ONpefeeH-
HBIM JaHHBIM, rpaduueckd H300pa’KeHHBIM Ha
puc. 26 B Buzme kpusoii. [To ocn abcuwee — no ro-
PHM30HTANHK OTJIOKEHBI MAacCoBble YHCHIa, & MO OcH
OPAMHAT — MO BEePTHKAJH JIOrapH(Mbl MPOUEHTHBIX |
cozepkauuii aToMoB Hsortonos. Ha puc. 26 u3obpa-
MEeHa KPHBas C ABYMS MaKCHMyMaMH, OTBEYaiouuMi § i
1HanGoJbLIEMY COAEPIKAHHIO «OCKOJKOB» C Macco- | mﬁﬁ“‘ “““
BbIMH uucCsiaMH OKojo 95 n 139. Dra kpusas, Hasb- “ 1l =“—-
BaeMas yacto M-kpuBoil, Mox<er GblTh pacuJjieeHa b=l S5 "’-_;ﬁ‘.‘sﬁ D
Ha JBE, OfHA M3 KOTOPLIX — JieBas IOJIOBHHA — OT- “}ﬂ'-'-lﬁnmi“
BEYAET JIETKHM «OCKOJKaM» C MacCOBBIMH YHCJIaMI ' |Il|llll|lll||l|||||
or 80 mo 110, a npaBas — TSKEJEIM <OCKOJKAM» Il
€ MaccoBbIMH uucaaMn 125—155. IlockossKy TpH 100
Ka)[IOM HeNeHHH o0pasyercsi TsDKeJBl M Jerkiii:
«OCKOJIOK», TO KaXKJOH TOuKe JIeBOil uacTH KPHBOH
COOTBETCTBYeT TOYKa mnpaBoil wacrn Kpusoit. IIpu
PacCcMOTPEHHH KPHBOH CTAHOBHTCS O4eBHAHBIM, YTO

| Aejenne ALCp . TIonojiaM, yemMy OTBeuaer Hu3Was
YacTh KPHBOH, MEXIY IBYMsl HAMBBLICUIMMH 3Haye-
HHSIMH, SIBJISICTCA CDaBHHTEIBHO pemkuM. DToil ya-

120

N croB  fenciitt
aeuna  NPOAYKTO
npas pacnpeaed
Puc. 26. Kp P onoB ypana 2
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CTH KPHBOH .
namnp.ne)::aomeqaxor «OCKOJIKII» C MaCCOBBIMH i
CTBO KOTO bU-lHMn B nutepBane 110—125 e
npeBbILuae-[I:‘)'llx W Cpﬁix%gcei‘{ Macchl <<oc[«)’n1i(g::l‘l:é
. Jiee Be o L
JIeHHs o POSATHBI o
«OCKO}IKcocraBeromuu 6,4% Bcex ﬂeﬁléqua“ Re-
i n]:,» C MacCOBBIMH yucsiaMu 95 u 1”3:34, Raior
Xifs, noﬂ;}ggaﬁfgemeaﬂue 1I0KA3aJI0, UTO <OCKO:
TioTioNlaM H HMelo Csl NPH JEJEHHH aTOMHBIX 1 )
BO3HHKJAH OT nmg’:& maccy, gasnym 117 nau ﬁ%’
% scero 0,019 )
mmxes agep. E ,01% or Bcex
. Eciu takxe ex nens-
HOCTb BHI ; HMETb B BII
MenT neﬂ’ﬁil;:"ﬂﬂ l.IlI;ayx WIH Tpex lleﬁTpIcl)){Io?soa;I::}é.
KOCKOJIKH» , TO Bce xe oO6pas
HMeTh "raKE)y??ngz:}ll':l: ?Ilpa Ipyrux aﬂehftglwg;o%;;;i
SV 13 NIpOT - ’
TOPOMY OT POTOHOB ¥ HefiT
nplrlme);l) o f::ger OTHOIUEHHE YHCced 31"1?‘?“?1}:1’(:](0-
CKOJIBKY "OPM: JKe, "KaK y HCXOAHOro ;;n a ;qu
MeHblIe, yem nno;? b],e HOMEpa «OCKOJIKOB» II[)a!;I}IOI(?.
TPOHOB K YHCJI YpaHa, a OoTHOlIeHHe uyHcJia ne“o
HeMNpepLIBHO paycTnpOTOHOB IJIsl YCTOHUMBBIX §1 ii-
TO IdJIyYaercs qTeoT C pOCTOM MNOPSIAKOBOroO }'{OMGA?
HaMHOTO 60J1bfue b {ma «OCKOJIKOB» 3TO orﬂomef .
BbIM sipaM. Hoare)" KOTOphIE OTBeualoT yCTOﬁlI]llIe
«OCKOIKH> B Tew OMY CTaHOBHTCSI SICHBIM, MOY ’
oGpasoBainus (o CHIIE HECKOJIBKHX CeKYHI nocst i
JASIOT HEﬁTpoublome Zeiellys siapa ypana) Be o
OueBuAHO, 311 «0 HasbiBaeMele 3amasabiBa i,
TEIBAIOT BefiT OCKOJIKH» — aToMHEbIe 1 IOLLLIMH.
ele sanaml;[ormbm pacnag. Hecmor I;Pa—ncnbr-
KH» HMeIoT Hsﬁiﬁgﬁiﬂx HeHTPOHOB, Bcé’ m;la«ole:on;-
3TOM 10e KoJiyec o °
syn‘ragafemjxe?cnmmam uensb BEBSagr?”TPOHOB’ no-
0B - a
TPOHOB, YHCJIO n;(; é‘lfg’a.x ymenbmaemﬂﬂr?;én: Hg;-
STHX uMCel mp HOB BO3pacrae -
nbJinka T, ‘@ OTHOUIEHF
yaer & eTC K Ti e
" YCTOHYMBOCTH aTOMHoroOM;},';l KOTO}?Ioe oTBe-
pa. HXKe, B
t

a6anue, NPHBEIEHE! HexoTopHe TpHMEpHl TaKuX le-
nefi B~ -pacnanos, npuueM B- JIEBOM cronbue yKa-
saiibl MAccoBbIe uHCaa 06pa308aBIHXCH «OCKOJIKOB»,
a-uaaepxy——nopsmkoame Homepa H oGo3iaueHus
CcOOTBETCTBYIOLIHX XHMHUECKHX JEMEHTOB. B Ta-
gruue yKasatibl NiepHOMB! nonypacnana COOTBET~
cTBYIONMX DPanHOAKTHBHEIX H30TOMOB.

53 () 54 (Xe) 55 (Cs) 56 (Ba) 57 (La) 58 (Ce)

137 30 cex.~3—4 Min.—~33 rona—ycroitt.

138 17 sun.—~32 ML~ yCTOiT4. ,
139 41 cex.~ 7 Mt —~85 Miti.~ yCTOiiY.
140 16 cex.~40 cek.—12,8 aus ~ wac.—ycToiit.
142 1 M.~ 6 Miui.—~24 MitiL--yCTOlid.

jatible O HEKOTOPBIX yenax pacna-
0B TIOKa3biBaIoT, 40 B KOHIE KOHLOB H3 «OCKOJI-
KOB» C MaccoBbIMII yncenamu 137, 138, 139, 140, 142
06pa3yloTCs wsoronst 6apus (Ba), JnanTa#a (La)

i uepust (Ce). Ecau 32 oueHb KOPOTKHi IPOMENKY-

TOK BpeMeHH MHOr0 -aTOMHBIX siep ypaid 236 11c-
fnbiTaeT jejexne, 10 BO3HIKHET [a30BOe o6Jaaxo, co-
croflllee W3 ATOMOB MHOTHX DJIeMeHTOB, npuyeM
aTOMbI B~-panuOaKTHBHDL i K TOMY XK€ HOHH3HPO-
sanpl. Hapo nmetb B BUAY, YTO BO MHOTHX clyuaax
Geta-pacnan. «OCKOJIKOB» COMpOBOKAAETCA o6paso-
patieM ramma-ayuett. Ecau nponssecTi 6ananc
accsl Ags npoueccad neJieHusi ORHOTO Xunorpamma
ypana 936, TO MOJYYAIOTCS cJiefyomHe JaHHble:

LOCKOAKN® « oo v+ ° " .. L9897
gbiaeaisunecs peliTponst .+ -+ o ¢ 0r
kuneriyeckan ‘anepris -
raMMa-n3ayuenie . . -

Tlpusenenible
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1 T. Bes
kecenona, Hoaad ¥
15, JaHTaKa, uepud fHBIM Ta-
plm,)’(l)lliiggfmﬁ fewivierp HanomuTea aTor
§ u K R

panHbie Q KOJII{‘IGCTBe’
11b10 BJXBMQHTBPHHB..

;
\ i

TlapanaensHO C 3THM IPHBEAEM AaHiLle Ganaica., i
“9HepTHH, BHIEJHBLIGHCS TpH  Jedeiun ypawa 236, [

t

Fpg soM eHHbIE
dopma sueprumn ‘(Em;xge: e Wcnonb3ys npiBeA .

Bbm&ﬂuBUIEﬁCﬂ HepTHH, ¢ noMo!

Kunernyeckas 3Heprius ,OCKOJAKOB® . .. 162

Kuneriueckas auepris neiirpouos .

“Dueprus ramma-nyueit npu aenenui

Dueprus f-vacTiiL

Dueprus, ynocumas meiirpuno. . ..
* "DHepris MrHOBEHHOTO .raMma-i3iayyenns

195 Mas

IpuBeneHHtle Bhlllle HaHible OaJjaHca Maccst mo-
KasbelBaIOT, YTO TNpH [IeJIeHHH OXHOro KIJIorpaMMa
ypaHa 236 nmedext maccet 0,1 r, TO eCTb BbiAeJseTCA —
3Hepruu npumepHo 0,1% or obulero 3amaca B HeM 9892 apodyKmoo ene
SHeprun. VIMeHHO, OCHOBLIBAfCh Ha OSTHX HAHHBL, | 102 HedmpoHoo S—

BbIlIe ¥ GblIa MOCTaBJeHa 3a7aya IIBBICKAHHs MyTH Iz ypaHa j gge uHemUse o
JIPAKTHYECKOTO HCHOJb30BAHHSI ATOMHON SHeprui, 0}z akepzut P
Xorsl Obl Ansl Hauana na 0,1%- 999,92

Teneps of6paTum cBoe BHHMaHIe Ha Te TpaKriue- Cxena BOMIKHOBEHIA ATONS
‘CKHe NOCJIeACTBHS, K KOTOPHIM MOMKET NMpPHBECTH Ae- Puc. 27f|3a 5 KyOiuecKon AeLIMEIRE
-JleHHe aTOMHBIX sinep. [omycTim, B HalueMm pacro- ’r‘lm;? nf;.qeuuu aTOMOB B °§‘c‘2§§ l‘lgm
PSXKEHHH eCTb ONMH KHJIOrpaMM ypamua, KOTOphlif no- rgamle ypana ¥ ﬁunz:lx:lc M
MecTHM B KyOHueckimil meuumerp, Kax 3T0 H300pa- nenen
KeHo Ha puc. 27. Ecau uMers B BHAY [JIOTHOCTD ; atypy M pasJleHne
ypaua, pasnyio 18,7, To onuu Kujorpamm ero Gyaer 0B MOHO OLLeHHTb Tewxnepe atypa oKaMeTcs

- .3auuMarh o0veM 53,5 cm®, mpuMepHo 1/ap uacTb Ky- TIOACUE ro aTomHoro rasé. Temmnep B, 2 AaBJleHHe
JISITCSL BCE ATOMHBIE siipa ypaHa, epHEe nuapaam am ’ OMHBIX-
«OCKOJIKH®, OTJIeras npy[[" ory,lz)lpyré ;f[ogéip,ﬁﬁp%gaa oynet p\?BH&);";%M’ pnpou.yKTbl nenenus at
TOJHOCTHIO HIIH HACTHYNO SJIEKTPOHHBIE OBOJIOUKH, Taxm

Bpe-
B MOMEHT ORHO
amma ypaHa ofu
- ORHOTO KMAOTPET JjoucHHBIE B-
TIPEBPATATCS B aTOMbl PasjiHulBIX 3JeMeHTOB — 0a- iﬁﬁlorﬁ penenns BCEX sinep, 32K A
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Declassified in

Puc. 28. Cxemd

s £k KANA Pu_p. 29, Cxema Hauanb-

e oo noii cTagnu Aeaenus sapa
o i aToMa

KyGunueckuii ne :
uumerp, 6
nepar , OYAYT HMeTb OTDOMHYI -
o l\m};Ey(l éT.elhgéeEazypa BHYTPH Cogmuayoo;g;:o
C KOTOPBIMH MBI B @ AYCOB) 1t OTpOMHOC A2BAEHE
HIIKOTZA He HMeeM ;eujlzu 0B6bmIOﬁ e Koresi,
yTBEPIKAAT . Bee cKasamHoe M03BOASCT
ﬂn‘.ep[,) nlaluxg’ B“T:egélﬁ‘)ﬂpemermoe LeJiertne aroiﬁ:lb?:
, BIUIOM KOJ ;
C/OBHT TIO : HuecTse ypaua, 00y-
HepaTypbx.ﬂ?{Ioe:Tléi, KOJIOCCAJIbHOT'O uaam?r?;m ;,x ’?Sh}:-
CTABHTb pAshelit y, ecau HMeTb BO3MOXHOCTh 3a-
Dorkiif brpes ITbCSi ATOMHLIE fpa 3a OueHb KO
107% cexk. "Eo 1(1);)1( BPeMenH, ~HATDUMED, HOP’UIK?;
BHI3BATH ’B3pblB . He6°”f’m°ﬁ KYCOK ypaHa MOXeT
KaK pa3 H ABJ orpomkofi ciast. Atomnas GomG
i KOpOTK:Ichﬁp?K“M npuGopoM, B KOTOPOM 32
10-5 cex MEXKYTOK BpeMeHH
. 1o
)} menarcs sipa Kycka ypaHa 2(35 p{;%?

]

o]

Puc 1’:0 FI: ’

. 30. Tlocaefnss cr:

A i i

pedenns fAAPA, aTtoMma E:rco 351]1;,6:10“0”"“ e

_ hor i csoboainie
;;E)}l’l‘ponbl, BO3NIIKILIIE
PH  AeneHHil, aToOMHOTO
sapa

e T

Part - Sanitized C
opy A
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33 i TAyTOHHA 939), BHI3LIBAA TeM CaMbiM

MHOIT CHJIBL Taxkum 006pa3soM, peneHue
aTOMHBIX FAEP OTKpbiBaeT MyTdb NpaKkTHuecKo
oMb30BANIs sipepHoit " Bompoc Tenept
cToNT TAK, KakuM Ke 0 ABHTH AEANTHCH
aroMHble AP TRIKeNBIX 130TO snubo 32 -KOpOT-
Kitit OTpe3soK ppeyetiy, Bbi3biBasi B3pHIB, aubo 3@
nTelpbi oTpesoK BpeMeHl, o6ycaoBinBas pas-
jioMepHOe puifejenne 3H , bi0 HCMOJNB30-
panusa ee JJf peleHus 1353iiCTBEHHBIX 32~
nau. Hapsay ¢ TaKuM BONPOCOM po3uuKaer H APY-
Toit — HMEHHO O d,'mauqecx(oﬁ CymHOCTH -sIBJICHHST!
jefieHiisi ATOMHOTO sixpa.

Bosspenne Ha atoMHoe AApO, KaK Ha Kanuo Axep-
Hoit  YKHAKOCTH, eTCKOMY  YueHoMy'
. 1. ®penkenio, a 3a rpaHmueii yi Bopy ®
Yunnepy B 1939 1. paspaborath TeopeTHUeCKHE
npeAcTaBenns o CyLIHOCTH nogoGHoro  AeNeHH:.
B aTtoMHOM SIApE TOA paNsHIEM SAApPHBIX cus W CHIE
KyJIOHOBCKOTO oTTaJKIBaHHA Mexy mnporonamt
B HEKOTOpOE Mryosenne MOryT BOSHUKHYTH YHPYIHe
konebanus, nopobnbe TeM, KOTOpBIE HabmioxaoTC:
B Karuie ofbIuHON JKHIKOCTH. pesyJbTaTe ITHX.
konebanuit AApoO npuobperaer YATHHEHHYIO Gopmy,
i 13 11apooBpasHoro (puc. 28) oHo craHer 3Jauil-
coufHbiM, [1PpOTOH . Ha TpPOTHBOMO-
7OMHBIX KOHLLAX pasoBaBlLIerocs
suinnconaa, 6 a Aapyr oT pyra,
B TO BpeMms Ka MeXLy yacTHUAMHA
obenx MOJOBHH 3AMnConAa cpeliaioTcs OUeHb Ma-
ABIMIE 113<3a.yBennqxiameroc91 paccrosiius, i [I03TOMY’
o6 TIONOBHIIBI suannconaa HAuHYT OTTaJKHBATECS:
apyr OT Apyra. q er enie Oonee yAJHHEH-
nyio popmy, BO3HHKHET niepeTsiKKa, KaK 370 n306pa-
weHo Ha PHC. 99; mneperTAmKa hauHer CyXarbCi

(puc. 30),u B KOHIE KOHUOB BO3HUKHYT ABE yacTH —

10—563 145
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'p : . 3
HC. 32, OGueannemnag CXeMa nochaenoBaTeablbx cTamit
Aeneina aromuoro sapa

:<focxomm» liexonnoro sizpa (puc. 31). Manenskimy
EFP?ZKOWWH 0603HaueHE!  HeHTpOHEY, 0cBoGoaHB-
o ggmgggmﬁogo6uom“ JeNeHNH; OHH SIBJSIOTCH Kak
i e A€PHOU IKUIKOCTH, BOSHHKIIMMI mpn

! aromuoro sgpa. Bee ormenshnle cram

Hpouecca ﬂe;f]eHHﬂ H3
06 a2l
' . p KEIbl COBMECTIIO Ha

\
14. UENMHAS PEAKILHA IE

JIEHHS KAK NYTb
NIPAKTHYECKOTO MCHOJ]bBOBAHl'!ﬂ ALEPHOA
9HEPTHUH

Iyr
'SHep);‘HI:{ Hr;lpax*nwecxoro HCTIONIb30BANMNS  sHepHO
OCHOBE JeJIeHHsT aToMOB ypaHna Hawme-

Bbm}())brrgn Pacuienyienns simep ypana
nanan b g OOHapyxeHo, uyTo HeifTpoH, mo-
‘UIPO ypama, saxsaTthiBaeTcs HM,

M A1po ypama T
YT XKe HCOBITH
B2 «OCKOMIKa» H JBA My BaeT JeJiene Ha

B MOMeHT o6pasop >
‘ aHHA HCOYCKAIOT ramma-
Kax(osro H3oGpaxeno ua pug’ 33 aorons,
npoc Be, ¥
e TEM q?aﬁKTao'l;?MHOM B3pLiBe, Kasauoch, GBLI pe-
» YT0 Npu nenenun o6pasylores,
OKOJIO Tpex HeiiTpoHoB, Ileii-

b4
nopsiaxe.
TOT lieif-

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

1poH MOMKET BOSHHKHYTb. B CAMOM KYCKE B pesyilb-
gate CAMOMPOH3BOJILIOTO IHelieHHs AaTOMHBIX = slep:
ypalia i TIOA AEHCTBNEM KOCMUYECKHX JyieH. St
HocIeANHe, BOSIHKasi TAe-TO B MJyOHHAX MHPOBOrO

‘HPOCTp'aHCTBa, COCTOAAT 13 MaTepHalibibiX 4acrHu,

jecyltux ¢ co6oft OrpoMHbIE KOJuecTsa SHEPTHH K
[pOHM3HIBAIOLLHX Halry aTMocdepy. Ha cpoeM nyTH
KOCMHYECKHe UaCTHIB!, BCTpeuasl aToMHbie sipa, Bbl-
apBAIOT X TOJIHOE paspylieHue, B pesysbraTe Hero
BO3NHKAIOT CBOGOAHbIE NPOTONBI 1 . HEHTPOHEL Ha-
Gaiogeliysl MOKA3ajlH, uTo B 1 CeK, B KaXIOM MHJ-
AHAMTPE BELLECTBA paspylraercs 10 aTOMHBIX silep
ToA” DeficTBHEM KOCMHYECKHX JIydeu. )
TaxiM 06pa3oM, Bcersia H BCIOAY €CTb HEHTPOHDL
3, nonazas B KycOK Ypaua, Kakoii-HuGynp M3 HHX

Ociconox” ndpa amomo
ypana rammq-@omoH

HedmpoH

Tfamma-@omox

.Ockonoi ndpa amoMa
. ypara

Puc, 33. Cxema ;iacmen.nemm aTOMHOro $fiapa neii-

TpoHOM | .
’ 147
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-

-BBI3OBET paclIENJIeHHe sApa aTto
BBUICNHBUIHECST TIPH  paclier
pacwenar Tpu sppa, o6pasyio
BATb HEATPOHOB pacluensit
Ypana u 1. A. Takoil npouec

Ma ypana.(puc. 34);
CHHH TPH HefiTpoug
LUHeCs NIpH 3ToM fe. M
HeBATb sinep atomps
C NOCJIENOBATENbHOMY

L Amom ypana 235

(92 npgmaua u
143 Hedmpong)

2. HeGmpan

3 ,,0ckonox” amoma
ypana 235, amom
H0B020 3remerima a .0cKoaku™ denenust

4 Inexmponnan obo- O Amomroe a8p0
A0YKa amoma
Ypana 235

L e fe R

! o HelimpoHol
@ Jenujuecs sdpa

Puc 35. Cxema ennoi p aguiy pactie aeHnsa oM
i [ { n aToOMIILIX
HC. u

Heamp

214 BRLTTNE - W

":‘-‘n?aﬁmpgn

AR

BRI

Puc. 34, Cxema paciienaenus atoma ypana 235

JIEIeHUA aTOSMHBIX ALep Ha3biBalOT
ACTEHHA; cXeMa TaKOro pejeHus

uenHo#t peaxuueil
i ypaua. 235
eNnH, KaKoi oHa

Aana Ha puc. 35. Tlpu paspuruy 1
onKcana 3

2aech, Ha 10-f cTymennu ~6ymer 06pa3oBkl-
BaTsca 3' ‘HeATpoHOB, H, TaKHM 06

o ’ 1318 ATOMHLIX
pasomM, passutie Puc, 36, Cxema uenmuoit pealz(lxlxigl12:‘;5’11‘:‘”‘6““‘3I .
UERH NPOHCXOMUT C peskuM ypenmuenmen umcsa. ' aaep yp

1497
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HeATPOHOB Il CO BCe BO3pacTalomiei CKOPOCThIO
C GOJBLINM H GOJIBIIHM YHCIOM ATOMHbIX snep
LWETUIAOLLNXCS B eAHNUIY BpeMenn). [p ;
PasBHTHSl LenHOil peakuunm ngana ua puc. 3 "

4TOMHble ffpa ypana H306paeHs B Gecrnopsag ; -

"HOM pacnostoxenun. TIono6Hbt npouece ysemiuei; > ' — = -
UHCIA HEHTPOHOB MOMKHO H306DA3HTh CXeMoil iia . ,

a2
p_?c. 37, Ha KOTOpOIi H306paKeHB! OTAEAbHBIMH wa / ///7////
PHIKaMH HEHTPOHBL 3mecb M BummM HarasHyio / //
KapTiHy BOspacramus uncaa neliTpomnos - ‘ / /
¢ N
"

§ O
yras cxema’

B HCMHO
Peakuuu nesneHus, KOTOpOe MOKeM

‘HasBaTe Ja-
BHHOOOPA3HBIM, NOAO6II0 TOMY, KakK CHexXHBIA Ko
‘ 4

Prc. 38. BoapacTanne 9ucia csoéo{mux He“;po;zxc?mzn};}é;ﬁ?{
: Tevens uennoil .peaxun
Rk aop | alieM CHexIoro
P T C BO3PACT:
2TOMHBIX SAEP MOWKHO CPaBi . 1
koMa, Majfaioulero no HaxJIoHHOH NAOCKOCTH TO cuery

aay
A

e

-~

KaTsicb C TOpHI, BCE Bospacrae'rgs coeM oObeMe
(e 3, THCM pacliene-
Taxim o6pasoM, BCJIed 33 OTKPBITHCHM P o:n e
Hisl ATOMHOTO siApa ypaHa ¢ 0G6pasoBaHieM u%cx o
KHX HEefiTpolOB (BepOsTHO, B CPERHEM OKOH?:IBg Bno-
HIKAO MpeAcTaBJjieHHe q_ﬁ aTOMHOM B3P ¢, mo-
CKOAbKY Pa3BHTHE LENHOH peaKuUHH JIOJIZKHO alg-
LaThesl 13-3a JaBHHOOOpasHOro H caMopa3BHB o
wmerocs ee TeweHHust ¢ GOMbLIOH CKOPOCTHIO, a xa>M
Zbii aKT IHeJeHHsi COMPOBOXKAETCA oﬁpasoaa;gaeo_
IByX aToOMOB, ABHKYWMXCT C OTPOMHBIMH  CKOP
s o et e ; HIST .aTOMHOI‘O
tios 8 1383)":%1:01%?:3?;“ uHCIa CBOGORUEIX nefiTpo- Kakop JKe . M@XaHH3M J?:gflir;genpucoenmieme
j 1t aronmn Ol Peakuiit paciende- sanpa? Brine ye yKasblBa B e
e ' HeliTpOHA K 4TOMHOMY SApY, HashlB

151
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SIZPDOM HeHBTPOHA, AOJKHO COnpoBOXnaThey oc 6(}

ZKINCHHEM SHEPIHH CBSsH, ¥ CIeIOBATENBHO, B . fisy.
gmu MOMEHT 3axBaTa. HeﬁrpOHafmpo oﬁ.naziae" W3
JBITOYHEIM KOJIHYeCTBOM 3aepr1{ii;..a3'noaromy Takoe
g;grco;;gnuﬂe Ha3bIBalOT BO3GYKTEHHLIM. O6nuip

T H3GHTOK sHeprum g
P ponas p » po. Bl?me.nszer. B (hopue

Oxnnako Hazno -uMerh B BHIY, YTO B aTOMHOM fAape .

KaK KpyrJoii xamie AZEPHOM KHAKOCTH (06 3TOM ro-

B : -
OpHJIOCh an.ue) B NEpPBHIT Ke MOMEHT BCileq 3a.

3ax 7}
npt?xi;?: ng'rpoua _H36BITOUHAsR SHEPrHs Moxer
cebs, BLI3BaB Ynpyrue xomefanuns, Teopus
AHIKOM Kamye 6HJIa nasug

Kamy s YIPyIie KOM€GAHNR BH30BYT ymimHente
ONHOM H3 HanpasieHnii. 3aTeM OKomO Cce.

PeauHn Kanay BO3HHMKaer CyKeHHe, Kanag TNIpHBH-

Ma
» sgﬂsg%ao ;a:ng;en,ﬁ HaKOHel, pasnennTcs Ha fse,
Koo PEI3r  06pasylorcs cBOGoaHHE
Tpll:lf;czﬁnee}?:gb:{znnu Ha nBe cnoco6ersylor saek-
TTajkusauus. Cragun pas; d
e . JIHYHEIX
}c;ecrgslim: Kanene H3o6pazkenn ma pHc. %2, B rom
we Sg: :I, €CIH npH AlaHHOM cocTaBe sgpa H3Gbl-
oxamercp 1M, BOBHMKWIHI npn 3axpate HefTpoHa
xo.ne6anﬂ HeNOCTAaTOUHBIM, uTO6H BRIZBATE ynpymé
3, IpHBOmAmEe K pesenmo fAApa, T0 OH

)

6V.Z1€I H&’lyqeﬂ ﬂl”l() a-PoT oM
M C raMu
1

q) OH .

TIOIIOLIEHHH aap
THYECKYIO SHepru,
YaH, xorna normome
BBI3BIBACT fejenpg Anpa

BO3MOZKHEIM nipy nor.hc‘zme;m

TPOHA. B Bz ¢o peey CKa H-5ApoM 6HICTPOro Heil-

3aHHBIM BO3HUKJIO npen-
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crapiieliie 06 OHEPTHH AKTHBALMH JEJICHHS sapa
aToMa, KaK TOTO KOJIHYECTBA IHEpruH, KOTOpoe ne-
g6xonnmo coobluTs AAPY, yro6bl OHO HCHLITANO?
jefieiine. DKCNepHMeNTalbHbEIe HCCIEN0BANIs H Teo-
peTHueCKHEe Pacuerhi MPHBE K yCTaHOBJIEHHIO Be-:
JuuMil SHEPTHH AKTHBALMH IS pasHYHBIX nsoro-;
nos. HekoTopsie Hamiipie 06 3HEPrip aKTHBAHHIE

npuBejieHBl B TaGauue:

) sueprllﬂ AKTH-
Bueprus aKTH paums 8 Mep

HsoTon paunn 8 Msp Hsoron

12—124 40—50 0UT
wsnxm——w 11—15 °2U§36
76 92lJ%3

3
’ quz 9

y

tak, 4To6bl SEPO AAHHOTO COCTaBa MOMNIO pas-
Le/HTbCS, OHO JAOJIKHO OG/aiaTh H3DBLITOUHBIM KO-
JHYECTBOM SHEPTHH GOJBUIMM, UeM JHepris aKkTHBa-,
Wi, HeoGXOAMMO 3lleCh OTMETHTb, UTO KakK BecbMa:
MaJIOBepOsITHOE COOBITHE BO3MONKHO CaMONpOHU3BOJIb--
Hoe JeJeHHe TSDKEJBIX aTOMHBIX siep, HalpHMep,.
AIS siep aTOMOB ypaua, Topus M Ip. OxHako Ta-

Koe CTIOHTAHHOE AeJieHHe COBEPLAeTCsl PELKO. Kaxk

roBOpHWJIOCH  BhILUE, H3 2,54 - 10°t aTOMHBIX SAEP-
/para 238 B ONMH uac CaMONPOH3BOJLHO IeJIUTCs

scero 24,8 aTOMHBIX sApa. PaccmaTpupasi mociiel-

wiolo Tabamuy, Jerko BHAETb, UTO AJIA usoronog
onoa (Sn) u pryrn (Hg) sueprui aKTHBALHIE
CueHb BEWKA; OHA YMEHbIIAETCsl C POCTOM MOpAl-
KOBOTO HOMepa. Tak KaK TMOMNIOUeHHe MeMIEHHOro:
HeiTpOHA- ATOMOM 0JI0BA JOJKHO compOBOKAATECH:
pheenneM npuMepHo 8,5 Mas, TO 510 TIOTJIOLLCHHE
He MOXNET BHI3BATb JeJeHHs., OHePrHs aKTHBALMM:
15%
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‘

3BHAYHTEJIBHO IIPEBOCXOLHT 3HEPTHIO CBsA3H, anx;)L-

JAULYIOCsT Ha ORMH HyKnoH B siape. O6pamasch e’

K ApyruM H30TONaM, MOXHO CKas3aTbh, YTO BO BCAKOM
. - ‘
cjyyae IS HEKOTOPBIX U3 HHX MOIVIOLIeHHE Meijen-

'HOrO HEHMTPOIIa MOXKET BbI3BATL IEJICHHe, TIOCKOJIbKY. -

'MOXET OKa3aTbCHl, HTO SHEPTHs CBSI3H, NPHXOAS-
.EJ{ZTBH lfa ONHMH HYKNIOH, OyAeT GoJblle 3leprim
aui. PasHoCTb MeXJy 3Heprueil akTHBauuu i
suepriteit cessH, npuxonsuiefics Ha ONHH HYKNO
‘HOCHT Ha3BalMe SHEPreTHUECKOro Iopora s ,uall::
lioro nsorona. CMBICK 3TOif BEJIYHHE! TOT, UTO eil-
TPOH, obnanaiouil KHHETHUECKOI :-meprp;ex"l 6onb-
LileH, 4eM BeJIHYHHA 3HEPreTHYeCKOro Nopora ' enoco-
Gen BhI3BaTh Aesenne siapa. [lst cpaBHeHHs 'Bee st
BeJIHYHIBL NPHBeNeHb! HHXKE B TaGJHLe. !

SuepreThyeckni
nopor, Hafaeuuun
SKCICPHMEITANLHO,
B Msp

Hcxoanoce
a1po

SuepreTi-

yeckuf
or
1o

Dueprus ,
no

cBA3H
B Msn
B

Thest 232
Th2s2 %:2:3
Pat Pa232
U233 Uzt
Uz3: 236
235" u
8:33 U236
@ U239
Py Pu2eo
[\p~37 Npeas

L1
K HYMO
e

s;renen

Banako
To

cnen |
el miow

0
0
0

Pacey
e e;;fgig&);tgan‘ NaHHble 3TOH TaGJHLBI, MOKHO
enes paBBHBaTﬁ,C ITO LeMHast ‘peakuys HeseHuss Mo-
Uiem, paser 2 TONbKO st Msotonos Pa®™, U,
et HM,“PU” » Np*7, nockosbky mocie norso-
b orpuuaTeJx:{S:fpo'HOB 00pasyioTcsi aToMHBIE SADPA
S orpiLaT M HJIH JKe DABHBIM HYJIO 3HepreTH-
porom. M3 npusemenubix 3fech M30TONOB

154

jpakTHYECKOe 3HaueHue MOryr HafiTH JHILL H30-
ronbl U238, U5, Pu®, Tak Kax OHH MOIyT GbIT
noyuelsl B JOCTATOYHO GOJBIUKX KOJIHUECTBAX.
TosToMy, KOTZa B MeyaTH HIET peyb O «Aelisl-
uExcA MATEpHAJNaX», «O B3PLIBUATOM SAEPHOM TO-
joueM», TO CJIEZYeT HMETb B BIAY, YTO STHMH' Tep-
MiHaMi Ha3BIBAIOT BELLeCTBa, COCTOALLE aubo us:

* ysotoma U, nmnbo u3 H3oTONA U8, qu6o u3 H30-

tona Pu®®.

[Touemy e B H30TONE U288 e MOXKeT passH-
paThCsl LENHas PeaKuHs MeJeHHs? Iloromy, uTo:
siepreTHUeCKHit Mopor s 3TOro H3oTOna paseH 10-
BOJBHO GOJIbIIOH BeJluHHe, -COrIaco AaHlbM Ta-
6auuet 0,8 Mas. B MOMEHT jiesieis aTOMHOro Aapa,
ToyHeg CKasaTb B HHTEpBane BpeMeHH nopsaxa
10~ ceK., BLIENAIOTCA HETPOHB C DASIHMHLIMU.
CKOPOCTAMH H, 3HAUNT, C PasjHulbIMH 9HEprusaMu
B npefesax OT OueHb MaJblX anauenuit no 10 Mas:
Eenn rpaduueckn H300pasiTb 3aBHCHMOCTD yueaa
1efiTPOHOB, BOBHMKIIAX NpI JEJEHHH OUYEHb 60Jib-
WOrO YICAa ATOMHBIX SILEp, OT HX 3ieprui, T0 €cTb-
eCaH 1O OCH a6CIHCC OTK/IARbIBATbL BEJIHUHHE SHED-
Fiiif Hel{TPOHOB, @ MO OCH OPAMHAT COOTBETCTBYIOLLHE:
HM UMC/IA HEATPOHOB, TO- MOJyYHTCS KpiBas, H30-
GpaxceHHasi Ha PHC. 39, HasblBaeMasi CEKTPOM Heil-
TPOHOB JeJIeHHs. .

PaccmaTpHBast STy KpHBYIO, MOXKHO Cenath BEL-
BOJl, UTO HEKOTOpas IOJIA HEATPOHOB M IOBOJMBHO:,
cymwectBeHHast (CM. pIC. 39), orBeuaiolias yacTh
KpHBO#, Jiexaule#l JieBee NyHKTHPHOIl BepTHKAJM,
COCTOMT H3 HellTPOHOB, BOOOLIE HE CrocoOHBIX H3-33
MANOCTH SHEprHH BHI3BATH Jejiellne aTOMHbIX ALep:
US, TakuM 06pasoni; AejieHie aTOMHBIX AAeP ypasa
MOrYT BBI3BAThH Jiilllb ObICTPHIE Heiirponsl. OaHAKO:
B OTHOLIEHHH ObICTPbIX THEHATPOHOB (HeATPOHOB-
¢ Gonbliojl SHEpruei) Hajo HMeTb B BHIY, HTO OHI
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* JIMOTYT H3-3a CBOET , ‘ ' .
e Ak, es;l)1 ew};an:{;%&asgzepi Péal\gmr? paa?.f: ypatte, nocaeuuit nyrem COOTBETCTBYIOMIEH XAMyUe-
‘ypaHa M uTO' MX CIOCOGHOCTB BHSS‘BMB“ Kycka, ckoil - 06paGoTKH - NMePeBOAIH B 1ecTH(TOPHCTHIN

“ATOMHBIX' SIlep YMENBUIAETCS C YBEeJIHyeH IeJieHne pan (UFq), BEIIECTBO; Jerko nepexosilee B raso-
.cti. ITomuMo. TOTO, HAmO yue Hem ckopo- [§ poe COCTOSIHHE. Ta3006pasiblil 11eCTHHTOPHCTHIH
, HAZO YHecTh, UTO OHCTPLIe Het: all COCTONT M3 MOJIEKYJ UsFY n USFg; Beca

“TPOHH!, -CTAJIKHBAACL C a&TO

MHBIMH  siipaM

TMOryT paccenBaThbCsi, He BBI3bIBaN ne.negﬂﬁunyg?::' o MOREKYY A anMepl;lo o e b oo
y .

L o Py 19

:;g’l.‘b UacTh CBOEH SHEPrHH aTOMHBIM siapaM. Taxum Jee JIerkHe, umem[op-ﬂﬁFg, o6aafaiorT HECKONbKO

. pa3oM, HeKOTOpast' uacTb GLICTPHIX HEHATPOHOB He Gonbieil CKOPOCTbIO TeMJIOBOro [BHKeHHust, 160 BO

. L BCAKOM Tase M, 3HAYHT B rasooGpasHoM LIecTH{TO-
’ . . | pucrom ypane Bce MOJCKYIB! HaXop@ATCs B lenpe-
PHBLOM ABIDKEHHH H Gojiee JierKHe MOJIEKYJbl JBH-
I KyTest ¢ Goubluedt CKOPOCTBIO. Hcronsaysi pasiuune’
= 238 19 23510

i cxopocreit mosexyst U Fs u U%Fg, M0xXHO pas-
: ZelliTb 3TH MOJEKYJIbI Ha OCiOoBe, HAMPHMED, siBJIC-
f
1

poHOG

am,
—

Hig aubysnu,
Indoysneit Has3BIBAIOT caMonpou3BoJibHoe pac-

Yuecno Hel j

3,,2',93,,,, e — i npocTpaHeHHe OJHOTO BELLECTBA B ApYroM TpH He-
p & Mso NOCPENCTBEHNOM HX KOHTaKTe 3mech Hac MHTEpe-
HC. 39, . -
c. 39, Kpusan pacnpenenenns HeiiTponos nenenns Cyer auddysna OAHOTO rasa B APYroM. Ecnu cpae
no 3neprism HHTH CKOPOCTH PacIpoCTpaHerus, T0 eCTb CKOpOCTH
BHI30BET NEJICHH ) aupdysun  ABYX Kakux-1u6o rasoB B KaKOM-JIH60
CTeNeHHo, Bmen’éé};‘m“”" snep ypana 238, Ho mo- TpeTheM, TO JIErKO OGHApYXKHTb, UTO CKOPOCTS nud-
. wacTb cBoefl Km’eﬂ‘;— COYN2peHHs C HHMH, NOTepsieT ¢yaun y Toro rasa Goablle, ¥ KOTOPOro MeHblle
‘OYyIeT B COCTOSIHHH YECKOH SHepriM u BoOoOLue He Macca MoJekyasl, PaccmaTpuBas 1IeCTHTOPHCTHIH
snep ypaa 938 Hs_slszabma'rb IeJleHHe aTOMHBIX ypa# Kak CMech JBYX Trasos, MOJIeKYJIB  KOTOPBIX
.Ypaua, cocToslieM H3 g;ﬂ?)rgcofeﬂﬂoﬂeﬁ B KycKe USEY 4 U25Fg, To OueBHIHO, TpHBEAs STY cMech
; 3 2
% Kyeke mpupomioro _ypana, 5 K%Tf%‘;iMU o '(f)m" s KoUTkT, HApHMep, C 230TOM, MOXHO Oyxer -
® ’ 130TON
BuBa conepxurest 99,3%, uennas peaxumu a HAPYXKHUTb, 4TO B a30T CKOpee GyyT MPOHHKATH MO-
ercsl. s1 He pas- 235519
B xoxe BTOPOI aekynst U¥5Fg, ueMm Gosiee TSXKEJBle MOJIEKYJIB!
P, OF - o - X R
CTPOEH Orpomlp);b::q “;l;poaou Boiiet B CHIA 6wt mo- UBSEY. TTostoMy, OTAENNB paccMaTpuBaeMylo raso-
“Toma ,ypana 235 (U,_,;*;Oﬂ C'UEJIbIO BBIAENCHHS H30: BYIO CMeCb, pacripeneJieHHylo B a3oTe, OT YUCTOrO
<cree 0,7% B "PHpOmickI COIEPIKALIEroess B KOJIHYe- asoTa TOPHCTOH CTEHKOli, MOXHO Gyner 3amermg,
“mizoTONmOB U i ()23 cloug g)‘;‘(‘;@- Hans pasmenenus Y0 B YHCTOM a30Te NOsBATCS KaK MOJIEKYJIb U2%Fg ,
3’ . I N - o
: ‘ I”:chf‘ B NIPUPOJHOM rak u U2SSFY, o' mocefunx Oyaer  OTHOCHTEIBHO
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Gonblue, yeM B Hexonuo# cMmecH. Ilosropss sty ore.
pauxi'lo MHOTOKPAaTHO, MOXHO pasfeJHTb H30TOonk
ypana 238 ot ypaua 235. PaspaGotausl n mpyrae
Croco6el. pasfesiellust CMeCH H30TONOB. .

Taxum o6pasom, nsotonsl ypana U8 g U3 gy
pasfeseHbl, T. €. MOMNIH OBITb H3rOTOBJIEHBI KycKy

ypaHa, cOCTOsllHE TONbKO 13 H3oTOoma U3, Cpe.’

OyeT OTMeTHTb, YTO H3-3a OrPOMHBIX TpYAHOCTe
pasjefieHHs. H30TOMOB YpaHa, NoTpeGOBaBIIHX LJis
HX TNpEOJOJIeHHst 3aTpaThl OrPOMHBIX CPEACTB
TpyZAa, CTOMMOCTb YpaHa, COCTOSILIENO TOJNbKO H3
ojuoro usorona ypana 235, oueHb BeJHKA M 3Haul-
TENbHO NPEBOCXOAHT CTOHMOCTb GOJBIUMHCTBA Apy-
THX MarepHaJoB.

Bosnnkaer Temeph BOMpOC, KakuM 06pasoM BH-
3BaTb aTOMHBI B3pHIB Yy IHeJsILErocs Marepuana,
Hanpumep, ypana 235?

15. KPUTHYECKASI MACCA

IIpencraBum cebe, uto B HamweM pacnoOpsKeHH:
ecTb KYycOK ypana 235; BO3HHKaeT BONpPOC O BO3-
MOJKNOCTH OCYIUECTBJIEHHSI C HHM aTOMHOTO B3DhLIBa.
Kycox ypana 235 mo ceoemy cTpoeHHIo u BHAY HIl-
YeM HE OTIHYAeTCH OT KYyCKa NPHPOAHOrO ypaHa.
B nem, Kak H BO BCSIKOM KycKe MeTajuia, aTOMH,
COCTaBJIAIOLIHE €ro, PachoJoKelsl B ONPelNeseHHOM
nopsifike, Kaxk usobpaxkeno ua puc. 40. Ecan nmers
B BHAY, YTO NMaMeTpP AaTOMHOr0 siipa ypaHa Io-
pagka 1072 cm 1 atomumle snpa ypana 235 pac-

- OJIO2KEHBL APYT OT Apyra Ha paccTosiHuy, B COTHIO

THICSIY pas MNpeBhIUAIOWEM AHAMETpP siipa, TO SICHO,
uTO Ha pHCyhKe MacmTaG He cobiiofeH,
[IpennonoxuM Temepb, uto Ml HMeeM 'He6OMb-
WOH KyCOK ypana 235 M B OHHO M3 aTOMHBIX sanep
nonajgaer HeliTpoH, BLI3BIBAIOLIMf |, paciuensieHue
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" { aku» (Ha puc. 40 uzo-
. ofpasyiouiuecs «OCKO .
gﬂgfx‘enmp MAJEHLKHMH  KBaJPAaTaMHu) paanemrc:;
asiiple CTOPOHBL M BO3HUKHYT coGoaHble Tpa
3ei’lt)rpona' nepBbifi 3 HHX (MOA HOMEPOM 1); us-3a .
! .

o fidpa amoMos ypana 235
«+ CaoGodiibie HedmpoHo!
a,,0ckonxu” nlep amomod ypoia 235

Puc. 40. Cxema saryxauus sacpion peaxuxéli; l]()alcl:
wennenis B Kycke ypana ¢ maccoii, Meubiuell Kp
THYeCKOro 3uaueins

MajocTs csoero  pasmepa  (pasmep giﬁ?ﬁ?;i
10~83¢M) u H3-33 ‘MAJIOCTH pasmepos c:onKHyB-
“sigep ypama, MPOJIETHT MHMO sACD, m{z .
WHCh C HUMI, H BBUIETHT 3@ NpeAeast Ky .
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L pyroMy . neliTpoy nox HOMepoM 2 mpi-, KB
B KyCKe ypaHa, JOMYCTHM, YRACTCSi BCTPEeTHThCH

C IPOM ypaHa Il BbI3BATb €rO pacluenjieHne, O6pa:

3YIOLIUMCS BHOBb TPeM HEHTPOHAM," M3-33 MaJge
HX DasMepoB M pa3MepoB siApa ypaHa (eciau jmers
B BHIY, Kak GbUIO NPEANOJIONEHO, YTO KYCOK ypaa

1e6oNbLIol), He ynacTesi CTOJKHYTBCS C SLApaMi

ypaHa, u OHH BEWIETST 3a Npefesbl Kycka. CyanGa

HEHTPOHA, OTMEUEeHHOro uudpoii 3, TakoBa e, kax
1 HelTpoHa, noMeuenHoro uudpoit 1. Takum obpa-
30M, nemnas peakuus o6opBercs, W B3pLIBA He 10-
cienyer. CJaezoBaTelbHO, 4YTOGB  OCYILECTBUJICH
B3PHIB, HEOOXOAMMO pa3BHTHE LEMHOH peaxmuy.

. B kakom ke cayuae 370 BO3MONKHO? Kak me-
OLHOKPaTHO YNOMHHAJOCh BHIlle, JJIsi OCYLIECTBJe-
" HHSl NeJleHHsi siApa atoMa ypaHa 235 neo6X0mHMO,
yTOGH! OAHMIl HefiTpoH monafs B 370 sApo. Ilpm aene-
HUM sinpa oBpasyercs, ckameM, Tpu Hejirpona. Oue-
BILAHO, /I Pa3BHTHs LEMHOH peakLHH HeoOXOZIMO,
4TOGBl H3 TPEX BHIXEJEHHBIX NPH AENCHHH sxpa Hefi-
TPOHOB, 1O KpaiiHell Mepe, OAuH BbIShIBal HeJeHHE
Kakoro-nu0o aroMHoro siapa ypaxa 235, a nasa
OCTAJLHBIX MOryT OBITh JIHGO 3aXBauyeHHLIMH NpH-
MecAMM B ypaHe, JHOO paccesTcs M3 KycKa, HE BBl
3p1Bast fgesieds. ONBIT U TEOPHSl TIOKCKA3KLIBAIOT, YTO
Pa3BUTHE B3PHIBHOI LENHON PeakiHu OCYLLECTBHMO,
KOrAa Ha pasBHTHe LENHON peakUu#H H3 Tpex Heil-
TPOHOB B cpenueM Gosbiie, yeMm 1,02 HefiTpoila BH-
3BIBAIOT feseHne. 3jech e CIeAyeT CMYLIATHCH
apoGrocreio unena 1,02, 60 5TO TOMbKO O3HAYAET,
uro 13 300 nefiTporos, o6pasoBaslunXCs mpH HeJe-
HuK, 102 HefiTpona BHIBHBAIOT aenenie.

Takum obpasom, paseutue uenmoi peakunu fpene-
HHA BOSMOXKHO JIMIUb TOTHA, KOIZLA OTHOCHTEJHHO
HeGOJIbILoe YHCI0 HefITPOHOB NOKHAaer KYCOK ypa-
Ha 235, He BnI3BaB HenieHust aTOMHHIX simep. Ka-
160

qid ke 06pasOM yMEHbILITD OTHpcuwaggg?q%cgz
yefiTpOHOB, NOKHIAIOLUX KYyCOK ypauzé1 B e
gsa nyTH. [lepshiit COCTOHT B T0M, uTOOb CHapysk
«COK ypaHa TOKPHITb BELECTBOM, oTpar
hzg?rpor{bx. Ho BerlecTs, NOJHOCTHIO OTpaXKaloUIHX
::eﬁrpoubl, Her, MOMKHO JHlIb Heﬁonbmglllc; qz:;;
{efiTpOHOB BEpHYTb Nasal; B KyCcOK ypaua,

- pocAeMilnil OKPYXKIITb CJHOEM rpadura (4McTOro CBO-

GoxHoro YrJIepoja) Wil OKHChIO 6epxméms;btl/la;r£e$
[pyroe BeulecTBO 06aafaloT oueHb cJ1ato pI/Is-sa
W0l CMOCOBHOCTHIO  TOrJIOWATD qemgougx}ioﬂ -3
toro, uTO Jutib HeGosblias HacTb Hem‘pem X o
JeTeBlUNX H3 Kycka ypaHa, BepHETCH B H 0, oTpa-
siBHCH OT <«OTpaXxaTenis», BOMPOC ) genexmem
jemuofi  peakuu He paspeiaerci npuM
orpakaTeneil.

Tpyroit nyTh, npuUBOASIKA K UelH, COCTOHT |

of-
§ yBe/ueHHH pasmepa Kycka ypaua 235.c xliagpa-
6o HeHTpOH OpH  MaJbiX ra6apmélx Ku¥ou i
1ero, HO B GOJBIION
ua 235 seuiered Obl H3 HErO,
s HEero YBeJHUHTCH BEpOATHOCTD CTOJ'II:II?‘);TbCﬂ
¢ ARpoOM atoMa ypaua 235 u Bb!sgz;:p[};giloe ueriﬂoﬁ
47O
Taxum o6pasoM, OUEBHAHO,
peakiiti CnocoGCTBYET yBesiuueHHe pasMepos L(})(fgxi
ypana 235, TaK Kax yBe/INYIBAGTCH Macca Ky a
TeM caMBIM YBEJHUMBAETCA YHCIO0 aTOMHBIX :J;{m% B
B03pacTaeT BEPOSTHOCTb BCTPEdH HeHTPOHOBX axpe
it aTomoB. Hucjo HEATPOHOB, noKuAaomn CT)]!{ o
OYeBITIHO, TPOLOPLHOHATBHO €ro nonepéigo i, 2
focaequsis OpH yBeAHUeHHH pagmepoz ;a)fr Ka go -
a cien )
ypaeTcsl MendjeHHee Macchl, -
POSTHOCTb PA3BUTHA LENHOH peakinn pacrer ¢ yBe
JHueHpeM pasMepoB Kycka. . .
Ha ocuonJaamm BCEro CKa3aHHOro Momno%nspy:gl:f
K BHBOLY, UTO B GOJIBIINX KyCKax ypana 3 e
Has peakuusi 0O0s3aTENLHO pasoBLeTCS H >

. . : 161
11563
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B3DLIB, B TO BpeMsl KakK B MaJbIX K CKa
. X OH
MOXKEeT pasBHBaThCA. 4 o

[MostoMy  Gosbum

" e Kycki
ypana 235, B KOTODHIX HMEIOTCH YCJIOBHs 1151 pag.
BUTHS LeNHON pea S06ime

KUHA ReJeHHs, He MOIYT BOo
cywecrsoBats. [Tox meiicruem kocmuueckux nyeft
BOSHHKIINE BHE Kycka ypaHa 235 cBoGopHble Hof.
TPOHBl MOIYT B HEro HONacThb, WJH KaXe B caMoy
KycKe 1oA’nefiCTBHEM 3THX Jyveli MOMKET MOSBHTHGR
CBOGOAHBI HeiiTpoH,

HIIH  TIOCTIeNHUIT MOJXKeT BGa-
. Hmmyrb DipH CaMONPOH3BOJILHOM LEJICHHII ATOMHBIX
SIIEP H TOTYAC K@ Pa30BLETCH LEenHas peaxkuus fe-
JIEHUs], H OCYILECTBHTCSI B3DHIB.’
TaK, €CJIH B MaJbIX Ky

PasBuBaercs, a ona 0Gs3aTenbHO pasBHBAeTCH B
GONBIIHX KycKaX, TO st HaHHOH hOPMBI KycKa
MOXHO YCTaHOBHTb TaKHe €r0 HAMMEHbLIHE pas-
- MEPL,, UTO B KyCKe WLeNHAs peakuHsi elle MOKer
PasBHBATECH, a €C/IM HEMHOrO YMEHBbIUHTb STH pas-
MEDEl, TO peakuus pasBHBATbCH He Gyner. Takum
00pasoM, fast naHof (OpMBI KycKa MOKHO yCTaHo-
BHTh TaKOE HaHMeHblee 3HaueHHe Macchi, npH Ko-
TOPOHf UEMHAs peakuuss HeJeHHS MOXKeT passi-
BaThes. DTO 3HAYeHHE MACCH HABBIBAETCS KpuTHYe-
CKHM, a caMa Macca — KpHTHUYeCKOil. [Tostomy ky-
COK ypaHa 235 ¢ maccoii MeHblue KDHTHYECKOH MO-
zxeru CYLIECTBOBATb, a € Maccoil GoJblie KpHTIHYe-
Kl;c}){usngexomer—on 0053aTe/IbHO B3OPBETCH, TaK
Ko PA30BbercH LENHAs peakuuss nejeHis.

0, BE/IMYHHA KDHTHYECKON Macchl 3aBHCHT OT

(opmer Kycka, MaTepuag
< a 0060JIOYKH H -
LHH aTOMHON 60MGy, FOReTPYE

Ouesuno,

¢ £

J&;}l{}; HE}_I Zpana 235 KpHTHYeCKast Macca OueHb Be-

e .3}Iaq6}§£ﬂ ;;mﬂ;o% (OpMEI KycKa oHa mMCeT
3 sl Ky0a — oziHO, misi uUMAHHIDA

CIIOIIHOrO — n1pyroe, mas ] i

IyCTOTesIOro UMJAHHAPA —

CKax wuennas. peaxuus He

9TO JUIsl MPOBOJIOKM HMJIM TOHKHX MJIa-

erpe, LJs Opycka ¢ NPAMOYTOJBHBM CEYCHHEM —
qu-gep,'roe, JJisl CIUIOLIHOTO 1iapa — MATOE HT. q.m
Lt Kakoso JKe 3HaueHie KPUTHYECKO! MacCHl Ii ﬁ
Kycka ypasd 935, CKaxeM, I LIapoBOi @oplnla;q.-
By HTEpaTypHBIX HCTOMHHKAX npusoaaTcs Pas -
e sliaueHHsT KPHTHUECKOH Maccel AJs 1apa ks
1 aia 235 OT HECKOJIbKIX KHJIOrpaMMOB IO HeC :
k0B KHJIOTpaMMOB: TleiicTBuTebHOE 3HAUEHHE T%M
cexpe
' : biM, TaK Kak fBJseTCH
caeTc HEH3BECTHbIM, peroN
% i, 160 OHO, KaK Y
apCTBEHHOM BaXKHOCTH, .
;Zﬁx};i P pecbMa BAXHO JJIsi CO3MAHKA a'ronmgl;
60M6r;1. Ecrb OCHOBaHHA TNpeanonararb, 4TO Kgno
wapa #3 YypaHa 935 kpurHyeckas macca O
omi)oro xusorpamma. Ha ocugaa}mu rscelrut‘)H ;Ké\g;};_
apuTh cebe CJEAylo
HOTO MOYXHO TpeACT M oopa;
1 OMHOTO B3pHBA € TI
M OCyllecTBJGHHE aT
3vo‘ana 535. Tlycth ¥3 3TOrO U30TONA ceNaHbl u::sea_
i(l;fcxa 3apsina, KadKIblil ¢ MaccoH Me}_xbu;g ?;meo
it i ercsi uacTbio 11apa, 0
cKoll, M KaXAblil ABAs T
npn’ cGmKenu  HX oﬁpasyezizls{[ﬁ mrz;gm((:m;iacgm
3HaYeHHs.
Gonblle KPHTHUECKOIrO A
! CTBOBATh PasfieNbHO APY
a sapsiia MOTyT CyLIe
I(()¥czlf1pyrap 10 B MOMEHT HX KOHTaKTa nengeme::;g
BOBHHKHG’T pappiB, CxeMaTHu4eCKH ;aT:m nic; apa;xy exo
HapHuco
Ha puc. 41, HA KOTOPOM !
ypaga 235’ ¢ MaccaMH, MEHbIIHMH coorae;in;);x}c’)x
X ii; coefuHeHHEe ITH?
WX KpMTHUECKHX 3HAueHuil; COC/ ¢
ilycxonp o6pasyer 1ap ¢ Maccoi GoJibllie KpUTHYE
i 3pHIB.
cKoif, yTO ¥ BbLI3LIBAET B )
MoKHO ¥ HHAue TPECTaBHTb cgﬁeﬂocy%l::;m:s
jiMe B3pHIBa C TOMOILBIO Ypaa 235. "OHZ'Maécoﬁ
Hero caesiaHbl ABa  KyOuxa, Kamu;u; ESe
MeHblIe KpUTHUECKOH (pne. 42). B MOM:JIJIGJleane}la
Heunst o6pasyercst KyCOK B Bl'{'{neun'?gma -
i KO¥
¢ Maccoil GoJbile KPUTHUCCKOH, et
papuis (puc. 43). Taxum ofpasom, Ha o?ﬂose ps
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P Kyctm ¢ maccol
2 oAbwe Kpumuvec,
Kycku & maccot P KU

R Bapuio Kycka
Melblle Kpumuyeckol

€ maccou doswe
Kpumuseciol

Puc, 41. Wnmoctpauns arommoro B3pLIBA MPH coeplne-

Hith ABYX KYCKOB PacLIenAsOWErocs MaTepiana, Kawauii

U3 KOTOPLIX HMEET MAacCy, UyTh MeHLWYIO KpHTiuecKol
Macchr

BUTHST LEMHON peakuud JefeHHS ATOMHBLIX sinep
ypaHa 235 MOXHO OCyLIECTBHTB B3DBIB NYyTEM CO-
CIHHEHHS] IIBYX KYCKOB 3apsifla, Kaxmblii ¢ Maccoii
MeHble KDHTHYECKOil, TaK uTOGL NMPH COEAMHEeHHN
HX gﬁpaaosamﬁ KyCOK ¢ Maccoii GoJsiblue KpHTHYe-
CKoit. (;oezumeﬂue ABYX KYCKOB B OJHH C Maccof,
Gobilleil KpUTHYECKOH M cxema PasBHTHA HEnHoit
PeaKkiuM pacllenyiedtst npHBeAeHH
U235 unu Pu239  Ha puc. 44, Ha ocHoBaHum Bcero
N\ CKa3aHHOIO MOXHO YTBEPKAATh, YTO
PasBHTHE LENMHOH peakuuu B Hes-
LemMcsT MaTtepuase, HanmpuMep, B
§ ypane 235 oTkphiBaeT myTh mHpak-
THUYECKOTO HCMOJbL3OBAHHSI SACPHOIL

peaxunn B Qopme B3phIBa.
8aKJIOYEHHE HACTOSILEro Ia-
Pre. 42, Kycox ]1;2;12';1{(2: PaccMoTpiM B cBs3H ¢
ypana 233 5 HEM™ YCJIOBHII TeueHus Len-
. Maccoil, menp. HOM Deakuuum jpenenns cpoiicrsa
meii  xputuye- H30TONOB U233 [J235 4 -Py239 g
CKOH Maccw! 3bIBAEMBIX , yacTo }:LeJlﬂUJ,HMH(:i; Ma-

Macca MeHble
kpumuyecrot
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TepHANaMH, FAEPHLIM «TOPIOYHM H SIEPHBIM B3PH3-
* uaThiM BewectBoM. OHOBPEMEHHO OTMETHM TaKe

o cboficTBa TeX H30TONOB, KOTOPHE HENOCPEACTBek:

HO CBfI3aHBI C BBISICHEHHEM YCJIOBHIT TEUEHHS LiemHofi
Peaxiuu, JelenHs. HauGosnee wuntepecuble mis Hag,
CBOIICTBA B BH/E HHCJICHHBIX XapaKTEPUCTUK cofe-
peM B OTAEAbHYIO TaOJMIYy, YK43aB TOJLKO Ha IBe
BEJHYHHBL TONEPEYHOEe CeYeHHEe JEJeHHS U nonepey-
HOe ceyeHHE PaJMallHOHHOTO 3aXBaTa sAPA MO OT-
HOLUEHHIO K MEMJIEHHbIM HeliTPOHaM, He YNOMuHaB-
unecs -Bolute. lomepeynoe ceueHue AeseHusi Xapak-
Tepusyer cofoii ceyeHne Takoil cdepbl, onucaHHON
BOKDYr aTOMHOTO sIAPA, NONAB B KOTOPYIO, MEJJIeH-
HBblI HEHTPOH MOXKET BLHI3BATh JelieHHe sfApa, a No-
TIepeyHoe CeyeHHe pPafMAaLMOHHOTO 3axBaTa TaKke
Xapakrepuayer ceyeHHe c(epH, ONHCAHHOI BOKpPYr
siApa, TNOnaB BHYTPL KOTOPOH , MeAJIeHHBI HeiiTpon
MOXeT ObiTh 3aXBauyeH SIAPOM C’ MOCAELYIOUIHM
HCIyCKaHUeM saApoM ramma-doroHa. drtor mocsed-
Huil nporecc 06LIYHO 0GO3HAyaloT A1, 7, a npouece
paculenyienust sigpa Helitporom n, ©.

Ecin umers B BULY, 4TO pamuyc aTOMHOro sapa,
KaK 3TO YCTaHOBJIEHO SKCINEPHMEHTAJbHO H OBGOCHO-
BaHO TEOPETHYECKH, MOXKeT OHTh onucam (opmyJoii

3
R=15-10"18)A cM, rme A — maccosoe YHCIO
4TOMHOTO sIAPa, TO €CThb WYMCIO HYKJOHOB B HeM;
TUIOlaZb  CEYEHHS aTOMHOrO siipa GyfeT paBHa

3, —

wR2 == (1,5-1071%)2)/ 4% Hanpumep; mis aTom-
HOro siipa ypaha 3235 JIOIab CeYEHHS SIApa paBila
3,14(1,5-10713)2 /9352 — 3,14:2,25-10726. 38,1 =
=2,78-107% ‘oM. Tlnomams céuenus, paBHyIo

1-107% cm® uaswialor «Gapu», NO3TOMY TJIOLAdb
CeueHHsl siipa aToma

B ToM ciyuae, ecau-Kakoe-nGo aTOMHOE SIPO 0CO-

€HHO JIerKo H'crlbnbllsae'r neJnedue oOr MEeOJICHHOro
166 '

ypasa 235 paBua 2,78 Gapha. -

Jeiirponia, TioTIepeyHoe cedente sI{pa N0 OTHOLICHAIO

' Kﬂenemuo Me[JIeHHbIM Heih'ponom BeJIMKO W 3Hawd-

7e]bII0 IPEBOCKOAUT €ro’ TI0TePeYHOE CeueHne. OTI;IIg:
oMy ToTepeyHoe ceueine aromHoro siapa no THO
fueumo K KakoMy-JiHOo mpoueccy (.neneﬂue,ﬁ:;a,a ar
i Ap.) XapaKrepusyer croco6ocTh ,u.amlorlc()aK Il)‘OBO- .

e g . TIpolecey, HJH,

WeHHI0 K JaHHOMY -
g;;Tlo OlIeHHBAET BEPOATHOCTH ocymeczgi};p;& f{i}xjx-

: TIOTOKE M€,

npotlecca ¢ SIAPOM B

Irmir)‘l)ump CpoilcTBa HEKOTOPHIX THKEJEIX aTOMHBIX
sjlep TIpUBE/JCHEL B TaGauue.

Tonepeunoe ceelne
aapa RO OTHOILEHHIO

Tlepnoa noaypacriazd K MeancHioMy HeATpOuY

UHOH-
pa)moax'nm- camonpons- neneiHe gﬁrg“mr
1oTO npespa- BOALHOTO (n, ©) )

eHHs neneHns N

Bun paano-
AKTHUHOCTH

\ Hsoron

1,39-10% qer 1,4-108 pet <0,00002
23,3 M. —_ —_
27,4 nua — /+

. 106 3.1017 qer| ~ 600

;’3%-186 Terl 2.100 ner| < 0,005 '7%36 10

7,13-108 net 1,3-{822 ser| 545 0

9.39.107 et | 2- Jaet —_

Zl?xg.igo fer| 8-10t% aer| < 0001 gf
23,54 M. — — 22
2,33 nust 5.1012 net <3 st

0436 10° net| 5,3-101 ser| 664 51
6600 et | 1,2-10 qet —

6,8
1400200
<1 | 31xu

1

’co-uiﬁ

|

R R A AR

<o
|

AR

. 430~

PaccmaTpuBas AaHHbBIE smu.mﬁnggb;m%;s;ex; o
tona ypaua 235, Jierko yBAACTE, ‘é’l‘o o ten
T0AbKO SPKO. BBIpAXKEHHOIt CNOCO o B K B
JeHnio MEIJICHHBIMH HEfTpOHAMH (n6 OcpT oun0e oo
‘wepne 545+ 10~2¢ cmM?), HO ¥ CTIOCOOH

167"
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,%18{{{48350&3{2) :«:laxcz‘xnaTy . (monepesHoe  ceuenpe

+ P e

HHH TOTOKOM ;vrej'xném}zlrj?cm?:e?’(i;%o:ga My
H TOT 'POHOB  KycK

ypana' 235 sexoropast wacte us ucnmmmiuxanpﬂg

BpalUEHHE aTOMIK ;
545'10_“) IBIX. SIIED, HMEHHO: .

5

545-10~% 1 [00-10- ~— 615 — 0,845 Gymer moasep-

_TaThCsl JeNeHuIo, a 100 107 190
’ 545-10~2 - 100- 10— — GI5 —

—01 -+ 100-10—24 G4
= ec?i. Pgo,u:epume'rcn paauanHoHHOMY aaxas;’rry
Yycrofiunshiii nTs%];o:acyTpHa BoeéggKHeT cpaBHme.an(;

ypau i

ye _ HCIyCKaIo

MEHT CBOerp oGpasoBaHHsI raz’wma-Q))(,)Tor{. e

T T
aKiM o6pasoM, He BCe aTOMIBIe sIpa ypaHa 235

TIpPH N o
Bgror gzzi;(::&“ UCTIHOH DPeaKUWn ACJEHHS HCIBITH-
ocTalbHHe Ke HHe, a HanGoJbilee uX 4yncyo 84,5%;
HBIX HeffTpon fIPH_CTONKHOBEHHH C HHMH Melel-
10, n-uﬁg " Bﬂ:xﬂdoé Copcem He BCIymAT B peak-
ypan 236. Cienona 00pasyercs ycTofluuBslil n30TON
CTH ocymecheHHTe'"hHo’ MpH pacyeTe BO3MOMKIIO-
C JaHHEIM H30TO A ALCPHOHU  DEAaKUHH AeseHHs
XBar ero ﬂJlPaMHHOM"HEOﬁxo'n”MO YUMTBIBATL M 3a-
pactuemtennust, 1 HEHTPOHOB Ge3 nocielylomero ix
P ——— puMepHO Tak Ke AeNO0 OGCTOMT H
Ananon MHU-ypau-233 -u-mnytonuil 239,
SIRpoM Heg:ggmmmy’ kax CnocoGocTh K saxsaty
HBIM HeﬁTpOHOL? M K ero pacilemieHuio MeJeH-
PeuHOro * ceuenu XapaKTepH3yloT BeJHYHHOM Iomne-
Wenenus cnoc’;’ﬁ COOTBETCTBEHHO 3aXBaTa M pac-
TaKKe OuérmaaxoTHocm ATOMHEIX 5P K DacCesHHIO
* spa 1o omomeuBeMWHHo" TIONEPEYHOro CeyeHHus
Jas Bamuefimux IO K PaCCeHHIo MM HeliTpoHOB
A . H30TOIOB 3TH BEJIMUHHDBF OHEpey-
nepeumsie’ Ceq%i';exneug ;:;HETP. 169 8 Tabauue. pHo-.
o —2 o - K
(107 cm®) nokasaum p ToﬁrgKe;fri%iuui Gapuax

168 ; e

TIpHPOR- | o a5

flonepeunoe cedene
“ nuft ypan

aroutioro aapa 1 eM?
—

Pacwennetie « « o . 545
3axBAT . - - o e s <[ 100 \
PaccenBaliie o ¢ o o 8,2 A

02 | 664
8 5 361
2 o | —

[TpusenienHble B TaGJHle AAHHEIE BECbMA BaXCHbI
e PACUETOB LEMHbIX PeaKuuil JNeIeHds THKEJDbIX

Axep.

" 6. NIPHHIUMIHAJIbHASE CXEMA YCTPONCTBA
ATOMHOW BOMBb! -

_ CoBepUIEHHO ECTECTBEHII0, YTO MOMIHHHAL cxema
yerpoiicTBa ATOMHOIl GOMOBI # MPHILN ee AeiCTBHsA
ABASIOTCS] CEKPeTOM rocyXapcTBelKoil BaNHOCTH, N0~
3TOMy MOMKHO CAEMaTh Jllb Te WIK HHBIE npeano-
JOKeHHs. Mo STOMY TOBOAY, OCHOBbIBAACH JHIb HA
AHTEPATYPHBIX ~[A@HHBIX M OCHOBHBIX (pu3MYeCKHX
npeAnochIKax. 3Aech AAETCH OMHA H3 BO3MOKHBIX
cxeM yCTpoficTBA aTOMHOI GoMGEL, Buyrpu 060JI0UKH
aTOMHOJI GOMOBI €cTh Heuro BPOJe CTBOJIA, Kak 3TO
#3oGparkeHo Ha puc. 45; B KauecTse 3apsla uMeercs
kycok ypana 235 (unn Ipyroro pacernsiolerocs
Mareprana) € Maccoif M’, wMeublueit KpHTHUYE-
ckoit M- Bynem mpeacTaBisTh cefe 3TOT KYCOK 3a-
piga B BHAE CIUIOMIHOTO LMJHHADA. Buyrpu xe
Gombel, MOXKET OBITb B KOHIe CTBOJA, umeercsi ApY-
Toif KycoK 3apsiia B BHIE MyCTOTEJIOTO | IAHHAPA
¢ Maccoii M” meHplle KPHTHUECKOI - My, TaKxe 13
jensimeroca MaTephana, HanpuMmep ypaua 235.
Macest M/ u M” mO/DKHBL 6BITh HE TOJBKO MeHblIe
COOTBETCTBYIONUX (popMaM KycKoB 3apsila KpHTHUE-

ckux macc, Ho cymma mx M+ M” no/kHa ObITh
169
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‘Gonblue KpuTHueCKoil. Ecau mepsHit Kycok 3apsna
BOiifieT BO BTOPOH H 06pasyeTcss MOHOJHTHEIH Kycok:
TO STOT KYCOK MOXKHO NpeACTaBuTh cebe B Bume
CIVIOUIHOTO IM/ANHAPA, WISl KOTOPOTO, KPHTHUecKas
macca My TlostoMy tpeGoBanue, uToGH cymMa
M - M Gbiia GoJiblle KPHTHYECKOH,” MOXKHO 3ani-
caTb B BHOe nepaBencTBa M’ M" > M.

HWrak, korna aroMHass Gomba sapsi’KeHa, TO mo
000uM KOHUAM CTBOJNA BHYTPH GOMOHI ecTb 3apsjp
U3 Jhensuierocss Marepuasia. UtoOel 3apsABd MO
COeMHHHThCST M 0OpasoBaTh CIVIOWIHON KYycOK H3 fe-
JISILIETOCs: MaTepHana, HCMOAb3yeTcst OGEIYHOE B3pbiB-
uaToe BellecTBo. B onpesesneHHbll MOMEHT cpaGarb-
BAeT B3pLIBATeNb, MOPOXOBbIE Tasbl BLITAJKHBAIOT
OAHH ANEpHBI 3apsy, W 3apsl, ABHrasch MO CTBOMY,
npHoOpeTaeT GOJBILYIO CKOPOCTb, BrOHSIETCS B Apy-
roil 3apsiil B BHAE NMYCTOTENOro LHAHHAPA. UpesBhl-
Yaillo BaXkno, YTOGHl COEJNUMHEHHE MBYX KYCKOB
B OLHH COBeplIAJiock B OYeHb KOPOTKHH OTpesok
BpemenH. V6o mpn MeJJIEHHOM COEIMHEHHH 3apsioB
LeNMHasi peaxkuysi MOXKET HAYaThCsl, BLIIEJHTCS 3HA-

Mlemonamop 88
3apad oférmeeo
R

, Nonocms, u3 Komapod
Merawusm

ducmasonne,
LR ia)
deacmlus,

Ompawmament
Heumponob,

Obenouxka

Puc. 45. Tlpununnuaabnag cxema yc .
JAeNeHHbIM

yyTeNbHOE K‘o.'mqécrao TEemIoTH 3aA0JTO A0 'ror;:
faK B LEMHYIO peakuulo Gyaer BOBJedeHa zmauKH
JenbHafl 4acTh 3apsiia ypaua, u B peayabrare Kycc

pasofiiarcs; TaK Kak KauAblil M3 HUX MMEeT Mac 21/
werplle KPUTHUECKOIl, TO lenHas peaxuus g’eneuati(-
ofopBeTcs. llpyroii_npuquﬂou o6phIBa LENHOMH peaa<
Wi JleIeHUsl MOKET 6uiTh npespamlenne B napoﬁo_
pafa ypaua u ero paccenBahye nocje paspuiBa Go-
Joukd KO TOro, KaKk €ero aToMHblie /pa BCTY T
B PeaKlHIo Ae/eHis. [TosroMy nepBHM ycnosuexa
qeaseTcs TpeGoBaHHE TOUTH M;{e%ze::;ro KOHTaKT

¢ 3apsfOB JeJslIerocs M ana.

06?)1};;?11?1{5 ‘yrTo cujia B3pbiBa OYZeT TeM Goablile,
yeM Gosiblile B KOPOTKHIl OTPe3OK BpeMEHH ch-y;un1
aTOMOB ypalia B Peakuuio ASJCHHT, poobuie qe;-
gonbite Oyer KO3Gh(HLUHEHT HCIOJIb30BAHHUS nene_
werocsi MaTepuasa, T. e. uem Gosblue yCneer pasa

HThCS aTOMHBIX siep. TTocKOJbKY nensmiics Ma;
TepHasl TNPEACTABJACT coboil 60JbLIYIO LEHHOCTD x-
¢ro HecOXOAMMO HAHJIYHLIHM of6pasoM HCIOJbL30
BaTh, YTOOB MaKCHMaJbHO GOJbILIOE HHCIO aToMoB

Kycon u23s
uau Pu239

Kycoic U235
uau Pu239

B smomenm coeduHeHus
oboux Kycias o6ujan
maocca 6oablue Kpumu-
yecial, ¥mo 00)/CA0G-
Aucaem 63pui6

TpoiicTBa atomuoii GOMOLI C 3apHLOM, pas-
2 pBe 4¥acTH .
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BCTYMU/IO B DEAKUHIO NeJeHHs, TO 3apsf Clenyer
OKpYXKHTb OTpaX<aTeyiem, HeilTpOHOB, DTO HYXKHO Lis
TOr0, wroGbl HEllTPOIIL, eC/IH H BEWIETSAT 32 MpefeNs
KycKka 3apsiia AENSUIErocsi Marepuajia BO BpeMs
PasBHTHs LEMHOI peakiLuH, TO XOTS OBl B HeGOMb-
1I0it HOJe BEepHYJIHCh BHOBb B KYCOK 3apaja misg
yuyacTHsi B Pa3BHTHU. UEMHOH PeaKiHH.

Io{ax FOBOPH/OCH BHILIE, aBCOMIOTHO OTPaXKalowwx
el TPOHbL CPeJ, lie CYIIECTBYeT, 03TOMY MOXKHO ro-
BOPHTb O YaCTH HEHTPOHOB, OTPAXEHHbIX B 30HY
snepHoil peaxuuu. B KauecTse oTpacartesisi Heiltpo-
0B MOXKHO MCMONb30BaTh, Hanpumep, rpadur Him
okiics Gepuans, TIpuMenenue oTpaxaTedieil HeliTpo-
HOB NOBLICHT KO3()PHULHEHT HUCIONB30BAHHKS AeJisile-
rocsi MaTepHasa i TeM CaMbIM YBEJIUUHT CHJIY B3DHIBA

OGomnouka GomGLI 3afepiKHBaer pasfer aTOMHOI‘(;
3apsifa, yem 'CHOCOGCTByET Gosee MOMHOMY MPOTEKa-
HUIO SHEPHOI peaKkIuu H, CIe0BaTeNbHO, YBEJHUH-
BAeT MOUIHOCTH B3PLIBA. Kpowme Toro, oxa takxe oT-
paxcaer HeilTpOHBI B 30HY PeaKLUH.

Bor mouemy mpexcrasisiercs 1es1eco00pasHbiM
aToMubIi 3apsL BMecTe C OTpa)caTeseM HEHUTPOHOB
oxpyixgl:@_r_:_Toncroﬁ craabHoil cTeHkoit (06os0uKoii)
GTODBI “TIPEAYTPEAUTD ™ BGS‘A‘RT}K'H’O‘CTT[YECK&[JIHMPUH;’“
MOHOJIHTHOTO KyCKa [e/Isiuierocst MaTepnaJa, o6paso-
BaBIUErocst NMyTeM COefHHEHHsi OGOMX 3apsiioB, Ha
YyacTH C MaccaMHM MeHbllleé KPHTHYECKOro 3HaueHus
260 TOTa LenHasi peakius IHeJeHus He oxsamry
3231;{;5::;?;0 maccy Aedsuierocsi marepuana, Jeno
s ﬂBJlﬂETCSIB! TOM, YTO, HampuMep, KYCOK ypaHa
290 ABI7 KYCKOM MeTa/ljla, 1 eMy, KaK M BCA-
K egm TAJLy, CBOMCTBEHNO HajMuue MeJbyaiiix
r?’r 6;7 !x)\i?:éexynnpnoro pasmepa. STH TPelHHbl MO-"
T cpoemone ;mﬁmu‘mn, Jaxe C TMOMOLLbIO CHJBHBIX
o . BOT MOC/IE COEAHHEHHS oboux '3a-

, KOTJa HauHercsl HenHas peakiys HAeJEeHHs #

gucTpo llauHeT TMOBBILIATHCS TemnepaTypa, Kycok

aya MOXET pacmactbCsi no 3THM TpeluHaM H
p pasHbie CTOPOHE! pasieTsiTCA KycouKH ypaHa, 1en-
yas peaxmus oGopBeTcs — Aeasuiics Marepual He
Gyner HcnoJp30BAll AR papbida. Ilosromy Halo,
0T Ha NepBOe MrHOBEIHe npejynpeauTb pacKadsl-
paiiie Kycka JeJsuierocs marepuania, a /s 3TOrO
ero HAJO CHEPKATb C MOMOILIO TOJICTO} CTaJIbHOIl
060JIOUKH. :

TIpexAeBPEMEHIIOMY  Pa3feTy aTOMHOrO 3apsiAd

5 MOMEHT B3pbiBa OOMCbI MPENSTCTBYET Tak:Ke AaB-
jemne aso06pasHbX TPOLYKTOB B3pLIBA sapsia
ofbluHOrO B3PHIBUATOrO BELIECTBA. B padasbheiiem
ara cTanpHas oboJouKa, Kak 661 mpouHa OHa M
Gmna, 1e moMeiiaer B3PLIBY, u6o Temmeparypa, Ko-
fopasi MOXKeT B MOMEHT B3pLlBa H3MepATbCS MHJ-
afoHaMH TPajycoB, OBYCIOBHT npespalieHHe 3Toil
ofoiiouKH B map, a K Tomy e JJd BO3HHKLIHX
OrpoMHbBIX napaennil sTa 00oJOUKa, AANKE ecln He
ycneer npespaTHTbCs B Map, He OKa)KeT HHKaKHX
floMex Pa3BHTHIO B3DbIBA. YacTh BellieCTBa aTOMHOrO
sapsiia He YCNeBaeT BCTYMHTL B slepHYIO PEaKIHio
1t pasjeraercst BMecTe C 060J104KOil.
.. Wrak, mpHHUMD B3pbIBA aToMHOfT GOMOBI COCTOMT
B MTHOBEHHOM OGbEAMHEHHH ABYX HJIH GoJibille KY-
CKoB 3apsifia JeJsiierocs Matepuana, Kaxabii
¢ Maccoil MeHbllie KPHTHUecKoii, B ONHH KyCOK 3a-
pana ¢ maccoii GoJblue Kpumqecxoﬂ. [1puBeseHnas
cxeMa TI03BOJISIET MPECKa3aTh BO3MOMHOCTE ycrpoii-
¢TBa aTOMHBEIX OOMO pasfiHYHOro Kajaubpa, TO ecTb
foMG, MAIOWHMX Pa3HOll CHJIBI B3PBIB — OT HECKOJIbKHX
THCSY TOHH [0 COTell THICAY TOHH TpoTHiA B 3aBUCH-
MOCTH OT KOAHYECTBA HAEJSILLErocs Marepuada.

TeiicTBuTeNbII0 [MIABHOE YCJOBHE I8 paccMo-
TpeHHOft  KOHCTPYKUMH ~ COCTOMT B CJELYIOWEM

M < My M'< My M+ M> M;, ecJi o6pasylo-

. 173
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fuifcs KycoK 3apsifa AeJsILIErocst BeIecTBa COCTOHT
W3 JBYX KyCKOB, HMeeT (HOpMYy CIVIOLIHOTO Iy-
JIHHApA. OueBnpHo, ecsau Maccy 3apsita M’ B3ars
6/3KOIT K KPMTHUYecCKolf, To Macca 3apsga M” m
kerT OBITh PasyiMuBofl, HO Tak, uTOGHl OHa He N .
BBHIIAJIa KPHTHUeCKOro sHaueHus. Hanpumep uog;:
cruM, yto My pasuo 3 Kr, a Mg 7 xr np’u 3THX
YCJOBHAX TNPeANOJONKHM, UYTO paau 6e’30nacuocm
Mgccy KycKa 3apsifia [e/sLIerocs MaTepHaJsia MOXHO
.{ngzzfcxaTb He GoJisue, uem ua 0,5 kr oTmiyalouelics
putHyeckoil maccer, Takum 06pa3oM, B3DHIB Mo-
}K:T 6blT§ 5ocyu.[ecmnen InpH Macce ouu-o'ﬁ Y4acTH 3a-
sznakrnm; ng‘ 1}: Maé:ce Igpyroit uacTH 3apaga oT
o5 ocyme’cm.nr. JIeJlOBATE/IHO, B3DBIB  MOXET
Obre_ Ocyule eH c obueil Maccoit mgesierocs
Bep\:ger a B3 KI' KaK HHXKHero npeneja 1 9 Kr Kak
uoc:r : Hzn glnpggena. Pas mnpexacraBisieTcsi BO3MOX-
o pamoTeS Balﬂ; pasyiHyHble MacChl JgJsLErocs
ware , TO, OUEBMJAHO, B3pBIBEI GYAyT pasuoil
o , @ moToMy M 60MOBI 6yAyT pasHOro xamaubpa.
y ;Hu:fﬁgué{:n eg:vema yctpoiicrBa aToMHoOlt GoMOb!
P xolxl{ ICTBHS 1OKa3bIBAIOT, UTO IIPH AaH-
o Soueit X CTPYKUHH B KayecTBe B3pLIBYAaTOrO
ratana e sl TIPUMEHSATb CKOJIb YrojHO GoJblune
ypana 235 Nf:::;?lmear.v?::o Brg:;epuana, eranbHoe
4 . O2KHOe, TIpE,
%giugrecmo JeJIAmerocst MaTepHaia "B d éreé:\[;:g;
10e 1€ MOXKET NpeBBILAaTh CyMMY KPHTHYECKHX
mace M+ My, nGo B nporusHOM ciyuae OfHH
U3 KyCKOB HJIH Raxe o6a 6ynyr umMeTb Maccy 6
KPHTUYECKOIT, YTO HEBO3MONKHO. y Do
~y3§f££§§ SEI(;JIZTO YCHIIHTE B3PBIB MOXCHO MyTeM
00 beIHHACMBIX B ozln(l?xlgmp?ég efél o acon e,
k ’
TOCsl MaTepHaja MOXKeT 6blrb~pg:ﬁ?o “ﬁgﬁiqﬁgﬂuﬁg-
k]
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CKONIBRY KaXKIHIL-H3 KYCKOB MO Macce MOMKeT 6HITE
630K K KDHTHUECKOMY. OnHaKo 3TOT MyTh NPaKTH-
yeckH TPYANO peajinayeM, TaK KaK LenHas peakuus
jefeilits 3aBepIIAeTCs B IPOMEKYTOK BPEMeHH, MeHb-
witii omHoit MHJUIMOHHOII' CEeKyHAB!, M ONO3AaHHE:
OIHOrO 3 KYCKOB JIaXKe Ha OLHY MUJIJIMOHHYIO JOJIO
cexyH/bI TIDHBEJIET K TOMY, uTO 3TOT KyCOK HE TIpH-
\eT yuacTHsi B UENHOH peaKuUu: IeJicHAsl, H OH HE
ronbKo He OyieT HCojb3oBaH, HO NpeBPaTUTCS
B map H moruOHer, Kak nenustit Matepuaj., TakuM

06p830M, yKasaHHas cxeMa lleﬁCTBHﬂ aTOMHO}

6oMGb) He TIOSBOJISIET CHJLY €e B3DBIBA CAATH CKOMb

YIORHO GobLION MyTeM YBeJHUeHUs Macchl AS/ALIE
focsl MaTepHaJa.

PaspylLHTENBHOE feficTBHE aTOMHOTO B3pbiBa OLE-
{HBAETCS OOBIGHO BETHUHHOI TPOTHJIOBOTO ' 3KBHBA-
Jenra, TeM KOJIHUECTBOM TPOTHIA, KoTOpOEe TpH.
B3pEIBE [1aJ10 OBt Takoil e 3hQeKT.

AMepuKaHCKHe aTOMHBIE 6oMObl, COpOLIeHHBE B
1945 romy Haj SIMOHCKHMH TOpOAAMH Xupocuma H
Haracaku, nMenH OOLIylo Maccy aToMHOrO 3apsiia
B KaXKH0ii M3 6oMO OKOJIO 50 kv U, aubo Pu®®,
a Koah@uuueHT  TNOJE3HOro HCIOJIb30BAHHS —
okomo 2%. Taxum ofpasoM, B 3THx Oombax Hu3
50 kr ypaHa MM INTYTOHHS daxTHYECKOMY HENEHHIO
NOBEPTJIOCH JIMLIEH OKOMO 1 Xr, yTO COOTBETCTBYET TIO
BeJIMYHHE SHEePTH B3PbiBA OKOJO 20 000 T TpoTUIa.

BsopBanube B 1945—1957 rr. aTtoMHbie G6oMOBE
HMeal, B 3aBHCHMOCTH OT Kanu6pa, TPOTHIOBbIE K-
BHBANIGHTED OT HECKOJBKAX THICHY TOHH JO COTEH Thi-
CblY TOHH. ’

17. 30®EKT B3PbIBA ATOMHOH BOMBbI

Korga roBopsit 06 aTOMHOM OPYXHH, TO HMeIoT
B By [Ba €ro BHAA: aToMHOe OPYKHE B3DEIBHOTO:
AeficTBua 1 GoeBble pafHOaKTHBHBLIE BeILeCTBA.
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€iiCTBHS, HaE B BHAE ATOMHHIX H B
60oM0; - ; . HIX. B BOROPOAHbIX
6~ ATOMUBIX apTH/JIEPUIICKHX CHAPANOB 503;::2
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sun 2t .
paker K CaAMOJIETOB-CHADSMOB.

rI?Hc. 46. Tpnbosuainoe obaako ’
pil BO3AYIUHOM B3pLIBE ATOM-
1oii GoMO6bI

BoeBnie p
aIHOaKTHBHbIE
BeLeCTBa —
uHan o ;
t angomgpnromuam{emue PaZHOaKTHBHLIE cxvxcg:u
AKocTeil .M nopomxos. MiMu moryr G6bith

CHapsKeHb! aBHalu -
OHHBbIE T
; b 601\16])1, paKe bl, peaK HB

A!['()M HbBIU MO
BsprB er 6 IT I) 3BeleH B BO3-
bITH Ou3B
jly}\s Ha BbBICOTE JO HECKOJLKUX COTEeH MelpOB, y no-
BEPXHOCTH 3EMJH (Boﬂ.bl') " Tion MJieH (BO
3e en D,O]I) .
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B cooTBETCTBHH C STUM aTOMHbIE B3DHIBbI HA3bIBAIOT
B03AyIHBIMH, Ha3eMHBIMH (HaBOXHEIMH) H Hox3eM-
HbIMH (nop.sozmblmn). :

Onsoit H3 BaXKHBIX ocofennocTel KaxJaoro BHAA
paphiBa SIBJIAETCH pasnuuHas CTeneHb PafHOaKTHB-
Horo 3apar<eHns MECTHOCTH. .

[ipxt BO3AYLIHOM p3pbiBe (pHC. 46) pafMOaKTHB-
joe 3apakeHHe MECTHOCTH HeaHauuTeNbHO, TaK Kak
TPORYKThE ATOMHOTO B3pbiBa ObICTPO . OAHKMAIOTCS
ppepX MOLLHBIM MOTOKOM CHJIbHO HAUpEToro BO3AyXa.
Bonplias 9acTb HX, HE NpUYMHKE BpEAd, yHOCHTCH
ofnakoM H paccenBaercs 4a OueHb OOJBILIOH IO~
mafH.

MecrtHocTb, HaL KoTOpO# MPOH30ILE] BO3JLYLIHbI
aTOMHEH B3pEIB, MOXHO npeojoeBarh B Jio6oM Ha-
npaBeHUn Cpasy [ocJie B3pHBa, NpHHUMAs MPH 2TOM
4e06XOAMMEIe Mephi 3aLHTEL

TIpx Ha3eMHOM B3DBIBE paxMoaKTHBHEIE BelLIecTBa,
cMellHBasich C TPYHTOM, GHICTPO OCEMAIT HA 3EMIIO.
3apaxeHue MECTHOCTH B paiione aTOMHOTO B3pHIBA
§ 0 TYTH ABHXEHHA o6naka B 9TOM clyyae MOKET
0Ka3aTbCsl 3HAUHTENbHBIM.

[IpH NOABOLHOM B3pLIBE (puc. 47) CHABHOMY aa-
paeHHIO MOXBEPralores poja # Kopabau, HaxoAs-
upecs BOAM3H MecTa B3pHIBA. Kpome TOro; -TpH
HOJBOLHOM B3phiBe 06pasyercs OrpoOMHOE KOJIHUE-
CTBO pamoamusnoﬁ BOJIsiHOI MBIIH (tymaua), pac-
npoupansnomei’acn ¢ Gonplojl CKOPOCTBIO BO BCE
CTOpOHEI OT LEHTPa BaphiBa. Ecau B3pbIB TIPONCXO-
JuT Hepjagieko or Bepera, TO BOJisiHAsl MBUIb MOKET
craTh NPUUAHOll 3apaeHus npuopeHoi MEeCTHO-
¢, TOPTa, BOEHHO-MOPCKOI Gaskl, HaceJeHHOro
TMyHKTa.

KakoBa BHeIHsisl KapTHHE ATOMHOTO B3pHIBA?

B MOMeHT aTOMHOro B3pBIBA pO3HUKaer ocjeny-
Te/ibHO sipKasi BCIBHUKZ. Jaxe B COTHEuHEbLH JieHb

12—563 i
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Puc. 47, Breumnas.-xapsug

C 3eMJiH [I0AHHMaeTcs CTOJIG b gy

. 1

gasc;uupsze'rcn . H paccenBaercs.
MJIH B paifoHe aTommoro B3pHIBa
]

5 Boznyxe 10—30 M
3a_moJieM Gog,

OTPOMHEI cTON6 BOAH,
178

OHa o3apsier MECTHOCTL H He60o Ha

JECATKH Ky
. Besten 3a BCIBIIKO} npy

OCThIBast, npespa.
obaako, OnnoBpemenyo

a NIoABOATIoro aToMnoro Bap}ma

AbiMa, B pe-

ONHHMAsCh, 0HO mocTenenno
IIems,  nopggras
yaepxupaercs

HHYT, 3aTpyausg Habaionenune
PH TIONBOXHOM B3pbI

BeHaB BO3LyX nomnumaercsa
I KOTOPEBiM BO3HHKaerT

gonbioe o6naxo. B pesysapTaTe o6pyuieHus 3tore
cron6a oGpasyeTcss MacCa BOASHON IBNIM, KoTopas,
pacnpocTpaHsisich BO BCe CTOPOHHI OT LEHTpa
p3pbiBa, TpeBpallaercst B rycroit Tyman. Kpome
foro, TMpH MOJBOZHOM B3pbIBe 06pasyioTcsi BOMHEL,
ghicoTa KoTOpErx mocruraer 20—30 merpos.

Artomnbiil B3pHB JIOGOTO BUAA CONPOBOXKIAETCS
CiIBHBIM 3BYKOM.

PaccmotpuM 3ddexr aTtomHoro B3pmiBa. IIpexpe
pcero, Hall0 UMETb B BHAY, YTO DAasBHTHE LeNHO
PEaKIHH MNEJCHHST aTOMHBIX SEP CONPOBOMXKIAETCS:
1) 00pasoBaHHeM «OCKOJIKOB»,— HOBHIX BOSHHMKUIHX
aTOMOB, ABHXKYIIHXCSI C OTPOMHBIMH CKOPOCTSIMH;
2) obpasoBaHueM O6JaKa CBOGOAHEIX HEHTPOHOB,
YHCII0 KOTOPHIX YBEJIMYHMBAETCsI ¢ Pa3BHTHEM LEnHOl
peakuun H JOCTHraeT OTDOMHOTO 3HAYEHHH; TakK
B MOMEHT OKOHYaHHs B3DbIBa aTOMHOI GOMGEI (TpO-
THIOBEN SKBHBAJeHT 20 THICAYW TOHH) CBOGOMHBIMH
gpasiorest 3+ 10°%  Gpierpbix  HeliTpoHa  (3Heprus
~3 M3B) u 3-10%® Mmennennwix HefiTpoHa; 3) HH-
TEHCHBHBIM raMMa-H3JjiyueHHeM, BO3HHKAIOUIHM B
MOMEHT HeJIEHHST siAep U B Pe3yJibTaTe paaHOaKTHUB-
HOTO pacmaja” «OCKOJKOB»; 4) HHTEHCHBHBIM H3JIy-
YCHHEM DEHTIEHOBRIX, YJIBTDA(HOJETOBLIX M BHIH-
MBIX Jlydeil, BOSHHKAIOUIMX BCJEACTBHE BOSHHKHOBE-
HHS CBOOOJHBIX HOHOB (3JIEKTPHUECKH 3aps?KEHHBIX
4TOMOB).

Bee yxasamHoe 3acTaBisieT NpEACTaBHTh cebe
ClefylomuM o6pa3oM B3pHIB aToMHOIT GoMGHL. B Me-
cre B3peBa O6pasyercsi OTHEHHOe rasoBoe 006Jako
¢ OueHb BHLICOKOH TeMIepaTypolt BHYTPH HeEro H,
BEPOSITHO, HMeIOliee Ha CBOeH NOBEPXHOCTH TeMile-
parypy nopsika coten Thicsiu rpamycos. Kax yrmo-
MHHAJIOCh BEilE, [PH DACCMOTPEHHH CaMONpPOH3-
BOMILHOTO JAEJIeHHs] aTOMHBIX siIep, HeJeHHe sifep
OIHOr0 KHJIOTpaMMa ypaHa B OJHOM KyGuYeckoM

- _ 179
§

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

JeunmMeTpe MOXeT cospary
JHApIOB aTMoctep. Hosromy g

T MOMeHT I
HHuSL uenHol peakiuy AeNIenyst, koropag p 03;;3:5}1{11 "
oM

AO0  cexynpy
GaKe, BO3HHKaep

npoTekaer- B OXHYy MHJIJIHOHHWIO
SaKaHlI-PIB“HETCﬂ YXe B rasoeom o
OrHEHHBIH mwap ¢ or

30 amuy, JeAcaniumy
«OCKOJIKH», SABJISISICE HOHa A o e i

oo | MH ¢ He3sasepmeyyy
Tbmalg‘l('mﬁHel;I“;?[ oGoJtouKamy, paunoaxmsgbr e“:r{cbrlr{x{:-[
pacnag. IMostromy aro ra3sosoe o6.axo

€ 3JIeKTpOHEI, KOTOpkIe,
1€ TOJNLKO oT Gera-

6ynyr coge
e LePIKaThCsH

H

agombr TeX aJ1eMeHTOB, Kot
00010uRH  aTompoy GoMGh1

BHXpe-
1€ro us-sa pepry-
BOro o6naka, mo
» OKHCJIOB azora
HCh asora okpa- -

: anpume
H3 BO3ayxa; kak H3BECTHO, gsyox

Wena B Gypuiii nper,
180

JaBJjieHne nopsiaka MHJ-.

Takum 00pasoM, s(dekT B3pbiBa aTOMHON GOMGE!
3aBHCHT OT CJIeaylolux (aktopos:

1) yAapHOii BOJHBI;

2) CBETOBOrO H3JIy4YeHHsl, BBI3LIBAIOLIErO MOXKAaphl
1 3aropaHHe NPEeAMETOB, CNIOCOGHEIX TOPeTb;

3) nmpouukaloumeit panuanuy, cocrosuleil us:

a) ramMMma-pajuauul, BLILIBAIOINEH HHTEHCHBHYIO
HOHH3ALHIO B BOBJyXe M BO Bcex MpeaMeTrax Ha IIo-
BEPXHOCTH 3EMJIH;

6) cBOGOAHLIX HEHTPOHOB, BEISHIBAIOLUIMX BCJIEN-
CTBHE HX 3aXBaTa aTOMaMH 3JIEMEHTOB, BXOMSIIHX
B NOYBY, HCKYCCTBEHHYIO PajliOaKTHBHOCTb;

4) panmoakTHBHOIO 3apaKeHHst MeECTHoCcTH. Bos-
HHKHOBelHe PaJHOAKTHBHON NBUIM 3a CUET «OCKOJ-
KOB» OT [AEJIEHHsl SIICPHOTO «rOpIOYEro» M pachbvie-
HH NOYBbl C 06Pa30OBABIUMMHCA B Hell pagHOaKTHB-
HBIMH H30TONAMH.

He BnaBascb B moApoGHOEe OMNHCaHHE BCEX IPO-
H3BEJEHHBIX B3DHIBOB AaTOMHBIX GOMO, CPeACTB H
¢noco6OB  3alLMTE], JOCTATOYHO YKA3aTh, YTO BEHI-
3Baliible yZapHON BOJHONl B3pPHIBOB MeXaHHUYECKHe
paspyurenust orpomuel. CBeToBoe H3JyYEHHE aTOM-
10r0 B3phIBA MOXKET BHI3BATh GOJIBIINE TOXKAPH, KaK,

~ U HanprMEp, B TopoAax XupocuMd w Haracakn. Ilpo-
HHKaloImas paguauus B popme raMma-jyuei H noroka
HeliTDOHOB B GOJIBLIMX H03aX T'yOHTeJNbHA AJST XKHUBBIX
OpraiH3MoB; HANpHMep, €CJiM HOTOK HeHTPOHOB, Ma-
Jalounii Ha yesoBeKa, TaKOB, UTO Ha KaXKIblil KBa-
IpaTublii CAHTHMETP TNOBEPXHOCTH MEJIOBEKAa najaer
5.101! memyenunix uaw 10! GHICTPHIX HeliTPOHOB,
T0 3TOT NOTOK OYEeHb OMACeH AN JKHSHH UYeJOBeKa.

Hsyuexne pmelictBus ramma-iyuef Ha BeIIeCTBO
NoKasaJio, 4yTo ramMma-QoToH, nonanast BHyTpb Bellle-
CTBa, MOXKET TepsATb CBOIO JHEPrHIO TPEMsl MyTsIMH.
[Tepebiii u3 HUX — OTO3(P(HEKT — COCTOHT B TOM, UTO
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B BellecTse ,3a Cuer tporoadderra, KOMIITOH-
sppexra M o6pasoBaHus nap M[PONOPUHOHANLHO-
[IOTHOCTH 3JEKTDOHOB B BellecTBe f1, T. & BBelgl
yoa(pHIIHEHT MPOTOPLHOHAJLHOCTH 0, MOKHO ocJj1ab-
jelue raMMa-jyua B BelecTBe BHIPAsHTh hopmy-
o0t on. Ecaiu pagu TPOCTOTH NPHHATH, MTO BELUE-
¢TBO COCTOHT H3 OJHOTO SJIEMEHTa C YHCJIOM Mesnne:
qeeBa Z 1 UTO €ro TUIOTHOCTh paBHa d, a aToMHbl,
sec JeMeHTa paBeH A, H UHCIO Asorazpo N, TO
ocnabaeHye raMma-ayua MOXKHO NMPEACTABHTH ¢op-

wyaoil . 2
G -g— NZ = cN(i—A— .

Jlns AerKHX SJEMEHTOB, Kak 0C 3TOM yKasbiBa-
=05, a s TAKeJBX THNa Gapuif

(Z=56, A=136) =g =04l T e mpu-

JIOCh BhHIILIE, a

Z
MepHO JJIst BCEX 3JIeMEHTOB OTHOLUEHHE a paBHO

0,5—0,4. Hosfomy ocnafaenue ramMMa-yued Beres
¢TBOM IJIABHEIM OBPasoM ONpe/efisieTcs MUIOTHOCTLIO,
o ecTb Maccoil efuHEIE o6bema. Macca eRMHHLED
ofbena JKe OGBIUHO BeJHKa y BellecTB C GOJIbLINM

ATOMHBIM BECOM, y TBEpAbIX BelIecTB, COAEPKALIX
aqeMeHTsl ¢ GoJplunM unciom Mewneneesad Z. Tlo-
aToMy Jiywillefl 3amuTON OT ramma-Jayuei géaéam;ﬁ}-t
¥ TIPEANPUATHAX SIBJSETCS CBHIELL (Z= % u e
BellecTBa, Ccofep:kauwe Oaphil (Z = 56).. Bem
CTBa, cofepIKaUie ApYrHe SMEMEHTH C 60JIbmHngI‘/I
NIOPSUIKOBBIMH HOMEpaMH, OObIUHO He HC]‘IOJIb3y16,
TaK KaK OHM JOPOTH M OSKOHOMHIECKH Heuenecooo;
pasHO HX WCIONb3OBATE I UEJIeH 3amwrb1. d
ramma-gyueit.

3amuToit OT MeAJEHHBIX He
KHTb GOp U €ro CoeJuHEHH, HaTIpHUMED,

HTPOHOB MOTyT CIy-
GopHasi
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kuenora (HyBOs), kampis
ANHOAKTHBHas |

CrH np ORYKTOB pejr €HHR -

OCTBIO  pajHOaKTHBHOCTy
BPeMenn nocie  papyp,
+ IDHBE/IeHH! Te anemeny

€OCKOJIKOB» ey

:};):-ruo PanuoakTuBHOCTY

> PSOM ¢ xuMuyeck

Hamucanp
OBbIE HOMepa).

JIeeBa (mopsgx

Hepes 1 uae Yepes 1 zens

Yepes
1 nenemo 1 Meean ‘-]le?:;
—_— |
— —
_—
peaxo- e,

seMeabHie seﬁeﬁgue

a?se;uenm neMeHTH

—71) (58—71)

Yepes
—_—

Penko-semenp-
HHe sxemenTyy
7

lpeﬂko'seuen be
Ible gnementyy
(58—71)

pexako-
3eMensbiine
SJeMenlTH
(58—71)

I (53)
Te (52)
.Ba (56)
Mo (42)
Xe (54)

Ba (56)
Zr (40)
Ru (44)-
Rh (45)
Nb (41)
J (53)
Xe (54)

Nb (41)
Zr (40)
Sr (38)
Ru (44)
Rh (45)
Ba (56)

Sr ey
Mo (42?
Te (52)
Rh (45)

Ipu PacemoTpenny
OUCBHAHBIM, 4To ek
CBOM ' XHMAdecknii g
€ HaubosbLIe] HHTeH

3TOH  Tagny
bI
IKH» It

CTaB U
CHBHOCTE)IO

; CTaHOBHTCH
HENpeprIBHG  Mensmior
cp e}m «OCKOJIKOB»

PammoaxtusHocTH

conepKaTcs BECbMa DasiMuHble MO CBOHM XHMHUe-
e ceofictBaM anementhl. [lostomy sammra Jio-
el ot paJnOaKTHBHOIN IIBNVIM, a TaKxe npobJ/ema
yAANEHHST €OCKOJIKOB»> C UEJbIO o6e33apakHBaHus
WECTHOCTH HJIH TeX WJHM HHHIX MPEIMETOB JOJIKHbI ~

'pemaTbcsl He OJHHAKOBO B pasHbleé MOMEHTHI NOCJIE

B03HHKHOBEHUST «OCKOJIKOB» KaKk HPOAYKTOB Aee-
HHAL.

MeponpusiTdst MO 3alluTe OT ATOMHOTO, OPYXKHS .
NPOBOASITCS HEMPEpLIBHO He TOJbKO BO BCeX BHAAX -
fof1, HO W TP HAXOXJIEHHH BOIiCK B [VIyGOKOM TEIIY.
OHH HMEIOT 1(eJIbl0 0GecneunTs BOHCKA OT HEmocpea-

CTBEHHOTO BO3JEHCTBUSI 3TOTO OPYXHS H COXPAHHTH

#x 60eByI0 TOTOBHOCTB.

B HejsiXx NPOTHBOATOMHON 3aINMTHl NPefycMaTpH-
paeTcsl BeJleHMe PasBeIKH CPeACTB HamajeHHs npo-
THBHNKA, YHHUTOXKEHHE HX, MacKuDOBKa, a TaKxe
PAL MEpONpHATHE NO 3alluTe OT NOPAXaIoLIero
ZeficTBHSI aTOMHOTO OpPYXHfl. .

3amuta BOMHCK OT mOpaXaiollero AeHCTBHSI aTOM-
HOFG Opy2KHsl JNOCTHI'AeTCsl YMEJIBIM HCMOJb30BAaHHEM
33UMTHBIX CBONCTB MECTHOCTH H q)opmcpnxguﬂon-
HHX COOpYXelliil; BefeHHeM pPajHalUMOHHOH pas-
BefKH, OBICTPBIM M NPABHJBHEIM HCIOJNb30BaHHEM

HHAUBUAYAJIBHBIX H KOJIJIEKTHBHBIX CPEACTB IMPOTH- .

BOXHMHYECKOft SAlIMTH; CaHHTapHO 0GpaboTKOH
JHYHOTO COCTaBa, a TAKXKe Je3aKTHBaLWeH OpyXHs,
60eBoit TeXHHKH, OOMYHIHDOBAHHS, CHapsKEHHA H
NO3HUMil B cJayyae 3apa’KeHHsl UX PaJHOAKTHBHBIMH
BEIECTBAMH.

18. ATOMHBIH PEAKTOP- KAK MCTOYHHK
MOJVYYEHUA MJIYTOHHSA 239

Bouablliass CTOMMOCTD BBIIEJIEHHs  YHCTOTO H30TONa ~

‘ypawa 235 TpeGyer Oosbluiix 3aTpart. ‘Hanpnwep,
fio JaHHEIM 3apyOexHoll meyatd, 3aBO/BI, BBIAGJHIO-
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]

ATOMHBIX finep KOTOpBIX
HHS1 MeHblie SHEPTHH CB:
MaHHe HCCaIegoBaTesej} I

TOHHSI, HMEHHO mlyTomuii 239 (9:Pu
Ton, KaK MoKkasano Tmarespioe
CBOHCTB B OTHOWIEHHU D
@HAJIOTHYEH H3oToq
noceHui:,

H3yYeHHe erg
ACLUEeNVIEHHsT aTOMKBIX Azep
Y Ypana 235. On, tag xe KaK g

pPacwengasercs 6bICprIMH H  Megpen-

. Amom naymonun
. Heumpon
. .0ciconoi” amomo
nAymonun; amom
108020 anesenma
. Baexmponnan
060A04Ka amona
naymonyn .
. I'am.m-usnyvenue

.

Prc. 48, .Gx fi
eMa uemiof PeaKunn pesenng
nayTonny 9239 e

HpiMIl HElITPOHAMH; CXema No06HOro ‘paculenienis
psotona Pu?3® mpueeseHa Ha puc. 48.

“aytonuit 239 ObI1 TPHFOTOBJICH GomGapAHpOB-
goil IPHPOAHOTO YpaHa MeJJIeHHHIMH HellTpOlaMH.
Cxema 06pasoBaHus. 3TOrO H30TOMA TaKOBA. Hsoton
ypait 238 TIOTJIOWIACT MeJUIEHHbIE HEHTPOHH!

02U - g2t —> U0 4 ;

rpeueckoff OyKBOil ramma ('r)n oGosHaueH (oTOH
rama-usayuenus. O6pasyiounuiics H3oTon ypaHa —
ypan 239 (U®89) —u3-3a u3bbiTka B ero snpax
HeilTpOOB MO CPaBHEHHIO C SAPOM CPABINTEJBLHO
ycToiiuMBOTO  ypaHa 938 ucnmbiThiBaeT P-pacnaji
¢ nepuozioM moJypacnana 23,54 MuH., obpasys H30-
ton Hentynusi (0sNp*®)

42U —> _e0 + osNp?° 4,

rie _,e° osHauaer BT-uacTHIy, TO €CTb 3JIEKTDOH,
a v— HeiiTpuHo. BO3HHKIUKI H30TON HENTYHHS OKa-
3piBaeTCsl TaKKe [T-pajHOaKTHBEH H C IEPHOAOM
noaypacnaza 2,33 jHsi IpeBpallaeTcs B U30TOIM M1y~
TOHHS — MJIyTOnHit 239

0sNpZ30 —> 6%+ 0y PUZ? v,

Cxema o6pasoBaHHsi H30TONA [LIYTOHHA 239 us
ypana 238 myrem GoMGapMpOBKH MOCHEHHErO MeA-
JeHHLIMH HeliTpoHaMH M300pajkeHa Ha pHC. 49.

TakuM o6pasoM, ,6oMO6apAHpPOBKa YpaHa HEHTPO-
HaMM TIPHBOJHT K TOMY, YTO BHYTPH ypaHa o6pa-
8yercst HOBBI XMMHUECKHIT JIEMEHT — IIyTOmMH
(nopsinkoBEit HOMep 94), KOTOpBIif MO CBOMM XHMH-
YeCKHM CBOHiCTBAM JAOJDKEH CYIUECTBEHHO OTJH-
9aThCst OT ypaHa, BOJIEACTBHE Uero ero CpaBHHTENLHO
JIeTKO XMMHKYECKHM BLIIEJIHTb W3 ypaHa. .
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OJIHYeCTBO *
A1 06CamyskuBan o
HsT HX NpenHask
Ui obuieit- Moy paonty o
HOCTBIO B My i
BEUIBHHYJIO Bomp erme
0C 0 npouss
lulxes Marepuasnos, n Sotiine
ATOMHBIX fIfep KoTo
;ZﬁHMewae SHePruH cBssy o
it He licc.rreﬂoaa'reneii IpUBJIEK k ceGe yag
Tok ,Kalreﬂég) nuIyTonuii 239 (04Pu?0) S;g
;, KaK nokasajo tmgre: y
CBOMCTB B OTHOme et
4HAJIOTHYeH H3oTOQ
nocaennui;,

. Amom naymonus
Helmpon

3 hﬂckona"-,am%m
1AYMOKun; amoy
108020 3nestenmg

. Inexmponnan

a6onoyka amowmg

anymonun
3 rDMMa-UJIvae”ue

Puc. 48, G
‘ e WXEeMa

' l:xemmﬁ Peaknyyy :

AyTOnNg 239 neaenns _anep

: worona Pu?® mpuseseHa Ha puc, 48.
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BN ‘HeilTpOHAMH; cXeMa MOAOGHOro paciuerJieHus

.

Tayronnit 239 6wl npurotosnen GomMGapaupoB-

¥ il NPHPOHOrO ypaHa MEVIEHHEIMH HEHTPOHaMH.
| Cxema o6pasoBaHusi 9T0TO M30TONma TakoBa. Haoron
| ypau 238 [IOTJIOIIaeT MeJJIeHHble HeHTPOHBI

02U + g7t —> g, U 15 .

i rpeueckol OykBoii ramma (1) oBosHaueH (porou
¥ ramva-uaayuenns. O6Gpasyiouuiics ‘M30T0N ypaHa —.
[ ypan 239 (U*®) —us-3a usbhiTka B ero sjpax
i LefiTpOLOB 10 CPABHEHHIO C SAPOM CPABHUTEIBHO
| yeroitunBoro  ypasa 238 mcnmirbizaer BT-pacnan
{ ¢ nepuozom moaypacnazna. 23,54 muH., oGpasys Hso-
i ton HenTynus (03Np**®) . :

.

02U20—> 180 + ogND** +-v,

rie ,¢° osmayaer BT-yacTuIly, TO €CThb SJEKTPOH,
a v— neiirpuHo. BO3HHKIIHI H30TON HENTYHHS OKa-
abiBaeTcsl TaKke PT-pafuMOaKTHBEH H € TNEPHOIOM
nonypacniaaa 2,33 mHs NpeBpallaercsi B H30TOM MJy-
TOHHS — mJ1yTonuit 239

ggNP# —> 8% + o Pu? +-v.

CxeMa o6pasoranus u3oToma MJIYTOHHS 239 us
ypana 238 nyrem GoMmOapAHPOBKH MOCAEJHET0 Med-
JeHHBIMKM HeiiTpOHaMH H300parkeHa Ha pHC. 49;

Taxum oGpasom, 6omOapAHpOBKA YpaHa HEHTPO-
HaMM TPUBOLHT K TOMY, UTO BHYTPH ypaHa oGpa-
8yercsi HOBBIf XHMHYECKHil 9JIEeMEHT — ILIYyTOHHH
(nopsimxoBhit HOMep 94), KOTOPHI{ O CBOMM XHMH-
YeCKHM CBOIfcTBAM HOJDKEH CyIIeCTBEHHO OTJH-
9aThCSt OT ypaHa, BCJIEACTBHE UEro ero CPaBHATEJNBHO
JIETKO XMMHYECKH BBHIJGJIHTb W3 ypaHa.
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Ha pue. 49 H3o6paxkeHa cxema 06
TOHHA 239 u3 ypawa 238 npH 064
Hero HeiTpoHamuy; CTpeJKaMu

- aToMa ypana 238 B atop
B atoM Hemtymus 239 g

hHua 239, B 91942 Toay Gbuio  moayyepo BHa-

~xza.nev 2 pe 1000060 FPaMMa), a sarem 20
HH51 239; Gputy H3YUYeHBI €r0 XHMHYeckue
CKHe CBoilcTBa, a Taixe 6510 YCTaHOBJeHO, yro
. B OTHOMEHHH neneHus ero "aTOMHBIX AaI0ep, Kak of

3TOM TroBOpHJIOCK Bblllle, OH Noxo6ey ypany 235 H,
CJIEI0BATERNILHO, MOJK

€T CJYXKHTb B Kauecrse' B3pLip-
Haroro marepuasa mus ATOMHHIX 6OM6.
Hayuenne cpoicr

OH anbha-pagnoax

Hero pamen 24 360 JIET, TaK 4TO ero Moo Haka-
NIHBaTh Ge3 onac

€HHA  CyllecTBeHNO] yOBUIH 33
CHeT panmoakTHBHOro pacnaga. Orvevennas ppue
1 239 u ypana 235 p OTHOLLEeHHY

€ro moJiyuenne
B aTOMHOM peaK'rope, Kak 6y,aeT TIoKasano HIHXe,
cnenany aror SJen

MCHT OHHMM U3 BaXkHeHyx cpeny
Paciemiaomuxcs MaTepHaJos.

Kakum ke 06pasoM  noayypry nnyrounit 239
B GOJBIINY KoJinyecTBax? Caenyer HMeTb B. BHRY,

UTO B ypaHOBbIX pymax CONEPKNUTCS MuyTOHMI B KO-
Juyecrpe 1012 o yacreli

o (ORHa wacrp gy = |Qu
PYIbI), TO ects B cTONE ManoM komiyecrse, yto na-
BJIEKaTh ero wus srux Pyx coBepurenng HepeHTa-
GenbHo. s  weneir TIDOMBIlIIeHHO g noJyueuus
GBII0  ocyiecTReHO 06pasoBanye NIYTOHHST  u3
yPana 238 sa cuer men

lennoit peakyyy ZeJleHus nso-
Tonma ypama 235, Haxoxsmerocg Hapsany ¢ ypa-
HOM 238 B npupomnom YpaHe. Brie

YXe ykasnipa-
JI0Ch, 4TO B NIPHPOZHOM YHCTON YPaHe uengag peak-
188

PasoBamy gy,
YUCHUH nocagy.
H300paxen nepexoy
YpaHa 239 u nociepyer
3aTem nyto.

LY
ML
HUll
39)

Np

uyame,
9 l\elfmpa
%

P

Henm
(
moHuu

pe 1mayro.
H (usiye.

(Pu 239)
e npHpomioro ypaua

finy

Hogure anemeumuos

neiiTponani

npi ero GoMGapaIpPOBKE MCANEHHLIMI

1] ypan

06uLIyHbIT

(U 238)
" Puc, 49. Cxema ofGpasoBanus naytostus 239 B xycx
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5 ana 238 noriomaTh HEHTPOH YBeNHYHBaeTCH C
Creayer nvers s miny, uro pacienene ane. JMeHbllICHHEM CKODOCTH HEH{TpOHa, TO- €CT5 C yMeH-~
OCOGEHHO Jierk oo o [ieHHeM SHeprHH HeliTpoHa, H 3Ta CHOCOGHOCTh OCO-

o Cyecr. (eHHO BeJHKA IJisi SHePTHH HefitpoHa 7 28!, Hashl-
MY, saeMoil SHeprueil pesoHaHcHoro saxsata. Ecim 310
rpadHuecKu H300pasuTh Ha MJOCKOCTH C MOMOLIBIC

Haxoasmero
JIHYeCTBe B
JOJIKHEL 110
JICHHBIMH 1
atoma U2,

Cnocobtocme n@g'a U238

nogaoujaImes HEumpoHbsl

BEPXHOCTb.
OCKOJIbKY H:
g Y Ha nese Tsa
HeuTpoH, a o6 ——3Hepzus HeUMpOHA 8 AEKMPOHO~
i eoAemax

Puc, 50, 3aBHCHMOCTb cqocoGnocm K 3a-
J 9aCTh ux moitner XBaTy  MeLJeHublx  neiirponos  sapami
7o Bbllle NpHBexeHHO;: ypana 238 or suepruu neiiTponos

CTOM ypaHe Lenuas
H TIoMexoit

NpPAMOYTOJIBHOIl CHCTEMBl KOODAHMHAT, OTK/IabiBas
TOrJIOMATh  HEHTPOHLT Tcg cnoco6 1o ropusoHTaiu (ocH abcuucc) SHEPrHIO HEUTpOHA,
WOrQ pasnuuns mace s KasbiBaercst, n3-33 Goyp- a mo BepTHKaau (ocH Op”,llﬂ}{a’l‘) cnocoGHOCTL slpa
: ¢ AApa atoma ypana 938 U CBO- ypaHa 238 moriolath HeHTPOH, BBIPAXKEHHYIO B Ka-

6onnoro HeHTpOH

HTPOHA, HeliTpoy 6pa~-

SApam n _JTi Huax O KpuBas, usobpa
PaMH atomos ypaua 238l6y11 pu COymapeHnu ¢ KHX-JIH60 €AHHHLAX, TO MOAYYHTCS KP , P

THIO OYeHL MasnbIMH mopuusigy €T TePSITH CBOIO HEp- XKeHHasi Ha puc. 50. . .
g T09TOMY cBoGoX- ! [lo HeKOTOPHM HAHHHM, DEe3OHAHCHBII 32XBAT HMEET Me-
aTOMHEIMY sAApaMHu ¢fo npH SHEpTHA HefiTpoHa, «HeNoCPeACTBeHI0 BEILE 3HAUCHHA
YMeHbIIaTE cBOIO "swepritit 1 oB». CM. KHHTY «AKTHHHAH> MOA pel. T': Cubopra
' u Jx. Kana, MspaTesncTso HHOCTPaHHOH JuTeparypH, 1956 r.,
crp. 42, - - .

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R00190002001



Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

Takum o6pasom, nast she i ;
! PrUH HeHTpoHa 7 3g cpge.
gog;i[c:c;rb Alpa aroma ypaHa 238 norJommars rc[gg-
og aslo :pesabma}mo BeaHKka, a noromy HeliTpony
Hap235 i}::::ecn OpH  J€neHHM smpa aTomg ypa-'
i peay.’nbraT BHayaJje SHepruio oxosio 1 Mag 6ynyr
¢ © CTONKHOBeHHII ¢ simpamu ypay: 2
TI0CTENeHHO TepsITh CBOIO 3ye A oot s
THSL CTaHer pasHolt 7 a8, To
::g C sAIpOM atoma ypana 23
npﬂ;go;:{z;mm AnpoM. ITostoMy B umeroy Kycke
. obupomio YPaHa HeHTpoHEr He CMOTYT CHH3uTB
PrHio 10 BeNHUHHBL, MeHbief; 7 38, OHH

AJ1s1 IPOROMKEHHsT wemHol pea
paéoaamm HOBBIX HefTpoHOB
JIEAOBATE/IbHO, B "
, YHCTOM
YPaHa uennas peak e oy pKyce

LU fnejleHHs: me MO:
BaTbCA HH 3a CYET aTOMHBIX 038, o

IIO g 0! ?
Kak e 38'1\46,“;"“’1 Tb HEHT p HBI 7 E,L[HHCTB eHHblﬁ
Ily Th SaMeﬂJ]eHHH HeMIDOHa 3TO 3a T er 0-
I ] CTaBUTh 0 C

MH  AxpaMu. Teo

H, ETHYEC)
pacuers Jlokasasu, uro 0cobeHHo ﬁmcpo 3a oy
JIF0T HEHTPOHBI BellecTBa - o)

ATOMHBIE sfpa, Kak, HanpnMepfogzg:(i[;l:; e
g‘oua, JIETKOTO H  TsXKeJIOro H30TOMoR BQASBOBOAE
POTHSI B AeiiTepus. Huxe, B Tabuuye, - npr;aej1 ae
TPOH 06 a-’l‘OM'Hble’ ’H gomen g fs

Apa, 4Tof
1acb OT BeaHYHHE -1,75 Mas.

192,

TH 8 -
zo 0,025 Mpal:ﬂ ek

pruto. Korna ara 3Hep- |

1p0 Sane-
",;’ﬁ:m

q‘;f;fpe}ﬁﬁi 18| 24 | a1 | 50 [ 110 | 145 | 2100

PaccMaTpHBast nqmlbre' Ta6MUILLH, - JJEDKO CHENaTh
sHBOJL, UTO JIYYLMM 3aMeNJuTeseM sBJSAETCS BOAO-
jof B BHJe H3oTOTIA H! uau H? NO3TOMY B nabo-
paTQPUSX B KAYeCTBE 3aMEJTHTEIs HEHTPOHOB qacTo-
IpHMeHSIIOT TapaguH Kak BEUIECTBO, cocrosiuiee:
701bKO 13 BOAOPOAA H Yrilepoja. -

Ha crp. 194 npusesena TaGnHua, XapakTepH3yio-
1148 3aMEAJISIONLYI0 CIocoGHoCTh napaguua.

ConocrasJisia JaHHble, TPHBENEHHble B 3TOH Ta-
Gnnie, MOXCHO 3aKJIOWHTb, YTO JJIA PasBHTHS Lell-
Hoii peakilfH B NPHPOLHOM YypaHe HeoGXORUMO CO-
yeraTh ypaH H 3(M(eKTUBHbI 3aMELTHTENb. Cucrema
13 3aMenJuTeNsE H ypaHa, B KOTOPOH pasBHBAeTCA
jenHast peaKuus JeJieHHsl, Ha3biBaeTCH ATOMHEIM
KOTAIOM HJIH 4TOMHEIM DeaKTOpOM. i

SInepHHIl peakTop- NMPeACTaB/seT co6oil ycTaHOB-
Ky, B KOTOPOIi- MOXKET TOJIEPKUBATHCS YNpaBIAEMasT
Uennasl peaKius jeenus auep. M3pecTHO HECKONBKO
THTIOB. SIICPHEIX PEAKTOPOB. B COOTBETCTBHH CO CKO-
POCTBIO HElITPOHOB, BEISLIBAIOLLHX PEAKIHIO ACCHUS,
HX TOAPA3AENSIOT Ha DEAKTOphl C -MELJICHHLIMHA
(TennOBLIME), NPOMEXYTOUHBIMH H GLICTPBIMH Heli-
Tponamu. HanGosee pacrmpoCTpaHOHHBIMH ABJSIOTCH
peakTopbl C MeJJIEHHBIMH HeiiTpOHAMH, KOTOpbIE B
CBOI0O Ouepeflb MOAPA3AeNsA0TCs Ha rereporexHble
(neonwoponHbie) H OMOTEHHbIE (onHOpOAHELE) .

B reTeporeHHOM peaKTOpe aKTHBHAg 30Ha, TO
écTh 30Ha, B KOTOPOil MPOTEKaeT peaxuus ‘ feleHns

1 TPOMCXOAUT BhIJgfieHHe SHEPrHh, npeACTaBn/seT
" 13563 . e

S iy

roys
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NPOXOAIIMbIiT

penmamy ,
onnnx
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PeMenH B My
YHIB, HY¥HbI}

nyTL B cw,
Horo samepnenus

ABYMs coyna

Mexay
Hpomexyrok s
ONsIX cek

Cpennnii

(ofoif_pelieTKy. H3 YpaHa, PACTOJOXEHHYIO B CPeAe,™
saennsiolelt HEITPOHE! /IO~ TEMJIOBLIX CKOPOCTef
(2000 M/cex). PenieTka “MOXKeT COCTOATH H3 CTEpH-
yeil 11 GJIOKOB METaJJIHYECKOro ypaHa WJIH Tpe-
(apATh COGOf PacTBOp YpaHa B, DaCmJaBJieH-
yo. MeTaquie, TiepeMellaioluiics no Tpy6ay, . pac-
ToMOXEHIbIM B 3aMeasnTese. 3aMeuTeneM oGpuHo
CIyKHT YHCTBHT TPAdHT MM TAXenNas BOAA.

B roMOreHHOM PeaKTope aKTHBHAs 30Ha NPEACTaB-
aqer coGoil OAHOPOLHYIO OMECb YpaHa H 3aMeln-
. D10 MoXeT ObiTh, HampHMep, TBepAas CMechb.
fOpOLIKOOBPA3HOro ypaHa H rpadura (B 3TOM c;gw
qae ypaH JAOJKEH OHITb OGOrauieH H30TOTIOM U23)
Jit KHAKHIT DacTBOP COJIM ypaHa B TsxeJIOfi BOAE.
PacCMOTPHM  TENEpb HEKOTOPHE — XapaKTepHbie
ocofenHocTd saepHoro peakropa. Kak ™Mbl ykasbl-
palH Bblllle, Pa3JjHyaloT TOMOreHHEe PeakTophbl, sB-
JsiouMecs PACTBOPAMH COJIX YPaHa, CHILHO ogora-
wenHOR H3oTOMOM U235, B TKeJIOf HITM OGBIYHOI Nie-
CTHATMPOBAHHOI BOJE, B KOTOPLIX BOJA HrpaeT
pollb 3aME/VIHTEJIS], ¥ TeTePOTeHHbIe PEAKTOPH, B KO-
T0pbix GNOKHM ypaHa IepeloXKeHEl Gpyckamu rpa-
pita (moueMy HHOTZIa STH PEaKTOPH HaskIBAIOT IITA-
bessMu).

Jlas XapaKTepucTHKH OOOHX THNOB PEaKTOPOB A0-
(TATOYHO CKaaaTh, YTO B TOMOreHHBIX DeakTopax
(N0 MaHHEIM HHOCTPAHHOIL neyaTH) Ha 3 T ypaHa
11e06X0/iHMO TIPHMEPHO 5 T BOZLBI (H20 mmu DoO)
B KayecTBe 3aMeAJIHTENs, B TO BPEeMs Kak B reTepo-
TeHHEIX PeaKTOpax Ha 25 T ypaHa MPHXOJUTCA OKONO0
650 T rpapura. PaccmMoTpuM cenuac paGory rerepo-
IeHHOTO peaKTopa.

Teteporenbili peaxTop MOXHO ceGe NPEACTABHTL
B BHe LiTaGeJisi, COCTABIEHHOTO 3 OPYCKOB ypaHa
i GpyckoB rpacwra. Ms-3a XMMHUECKOH aKTHBHOCTH

}’paHa 6pyCKH 3aKJII04aoT B TOHKHE yexJibl U3 aJlo-
IR i95

/
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. . MOXHO O
CTOJIKHOBEHHST HEHTPOHa ¢ SIAPOM TsiKesioro 1130?(1)?1?

OKa HeliTpoH o6nagaer 6 i .
QJILLIOIT ¢Ko
GyZner nornowartsos SAPOM 1aTO o npn e e
gf:;:":a :cico:ue KOHLOB Tionager s rpagur, rpe
: AADaMH aTOMOB yryie HHaHT
T PORA, NOHu3y
c %C;‘ ;ﬁgp:;;?o‘}i,d YXKe  3ameanuBlIHCE, »nona.llg
H Opycox ypatia. Eciun i
TPOH CTOJNIKHETCS ¢ sigp ¢ Tona 1o
OM TSIXKEJIOr0 U30r
2poi C TONA, TO o
nf}){'gm;cn,_a YOPYro ompasures, moka g KOHIe
Joanon He Hp’x}‘?gﬁgz’ri}z Ccm AARPOM  ypaHa 235, snpo
M pacllenuTesT Ha gBa «o
npHYeM Bo3HuKaioT 2 citTpons
HIH 3 cBOGOAHEI i ’
C KOTODEIMH HauHyTes i e oo
HSMEHeHHS B Toli
AoBatenbHocTH. Ecmp i bn Gom.
. XKe wHelitpon, n
Y0 YacTh, ceoefi am mens, mopom
ePrHH B 3aMemHTes
: e, nomna
(r: ;?;ox YPaHa ¢ sueprueii 7 35, TO, C’I‘OJH,('Hme#(?:
¢ Hspngv; ru:)mxcenor‘o H30TONa, OH Gyxer uM saxBayen
fpa B KOHIE KO )
aToMa maIyToHus 239, Hom oGpasyerca snpo
Teopuss u onemere
WHCJIO CBOGONHEIX HeliT
BAETCH B peaxrope.
Otryna e Gepyres CBOGOAHbIE HefiTpoHEI? Bo-

TIGPBBIX, OHH BO3HHKaIO [
T Tpu Ppac I

WeNnieHHy g p

H3orona 235, BO-BTOPBIX, OHH TMoJIyyaioTcs xak 3a-

TasEBalowe OT «OCKOMKOBY, T

JAenelny sinep H3oTONA
YpaHa 2 § ;
'BOSHUKAIOT OT NOJHOTO paa'pym35_ H, B-TDETbHX, OHH

AaHHEbe noxasmsalor, YTo
POHOB HOHeM‘HOI‘y yBeJsHyy-

Ma ypaHa npu coypa-
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' cgofoAHbIe HEATPOHB, TIOJNYUHBIUKECH BHE peaKTopa

or NOAHOTO PACHIETUIEHHS ATOMHBIX " Sflep KOOMHUe-
CKHMH JYYaMH. | . . .
Kax jxe PacxoiyloTcsi HeflTpOHBI BHYTDH peakropar
Mpesxae BCEro 3HauUMTeNbHAs YaCTb HAET Ha Das3BH-
e HefiHOit peakiyH AeleHHs, TO eCTb Ha paciuen-
nexne aTOMHBIX sjep ypana 235. Hekortopas 4acTs
OILLAETC!
gozlpu;»m ypana 235; B nociefneM cayyae obpa-
ayloTcs sApa ypaHa 236, He YONBITHIBAIOLLHE pacile-
jieHnst M SIBJSIOMMECS  alb(a-pajiHOaKTHEHEIMH
¢ GoapliMM TEPHOAOM Mojypacnaza. Hekoropas
yacTh HENTPOHOB TOIIOWAETC 3aMejIuTeNieM H
npuMecsiMH B rpaduTe H ypane (moryowenne 3aMen-
quTeseM siBJseTcs nensbexcubiM), OT npumeced we-
o6xOMMMO 3apaHee H36aBAATbCS; CJIEAYeT HCM0JbL30-
paTh TpauT O0COBON UHCTOTH M TNpPeNBAPHTEILHO
TIaTeJIbHO OYHMILATh YpaH. lu:500 000 uacreii Gopa
B TpaduTe Aesaer NOC/eNHHI HETOLHLIM B KayecTse
sameaTeNs. HakoHel, HeKOTOpast 4acTh HEHTPOHOB
pacceMBaeTCsi, BEUIETAeT U3 PeakTopa. Ecan BceM
BHaM PACXOJOB AaThb KOJIHUECTBEHHYIO OUEHKY, TO
MOMGHO COCTaBHTH TabuHlLly, MPHUBENSHHYIO HHNKE.

s SApaMy TXKeJOro usoTona ypaHa 238 .

OTHOCHTEALHASR

BiA pacxoaa cBOGOANKX HERTPOHOB B PEAKTOpE aoas pacxoaa

Ha uenuoii npouecc
ﬂorl;omelme FEJ%‘-‘ — 239 — Pu2¥®
floraomenife U8 — U6
IMoraowielne 3aMepanTeNeM
Moraougeitie NpuMecsMi (Hanpimep, ,0CKoI-
Kapmi*)
Paccesniie 13 peaxTopa
Ha xontpoas pa6oTii peakTopa
b

RIS IS T T
=t
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'Hpgueoc- ‘CaMONpPOH3BOJILHOrO paznoaxTHshorg
pacnaja: HelTpoHoB, OCYIIeCTBASIOmHiCH ¢ nepuo-
BoM nosiypacnana 12,8 mun,, o6yciioBauBaer Manki
(107%%,), pacxom cBOGOmHbIX . HelTpoHoB, KOTOpHIM
MOXCHO .IpeHeGperaTh, .

Takum o6pasonm, peakrop 6yaer HopMasbro pabo-
TaTh, €CHH YHCJIO BOSHHKAIOLINX CBOGOJHEIX Helitpo-
HOB paBHO uuCIy pacxonyemuix, Eciy ke pacxonye.
MBIX HellTPOHOB “Gonblure, yey MOJIYYaIOIHXCS CBO-
GOoHEIMH, TO PEaKTOp nepecraer paGonats, n nen-
Has peakuust B HeM NpeKpaTHTCS.

Oxnnako moryr 6pire CJIIyuan, Koraa uncjao cBoGop-
HLIX HeTDOHOB Bo3pacraer ¢ TEUCHHEM BpeMeHH,
TOrZla PeaKTOp HayHHAaeT pPa6oTaTh Bee HHTEHCHBHee
H WHTEHCHBHEe, uYTO Moer TIPHBECTH K €ro noJj-
HOMY paspymenuio. UtoGe npenynpenurs sro, B
PEAKTOp BBOAATCH cleluasbHble CTePHHU — peryas-
TOPE! H3 GOPHCTOl CTANH HJH 3 HEKOTOPHIX Cliia-
BOB KaAMHs; 60p M KamMmuii. 00n1anaeT  GoabLoi)
NOrIOWATe/IHHON CIOCOGHOCTBIO B OTHOLIEHHH Mef-
JISHHBIX HeliTpOHOB. ITosTomy BBeaenne CTepKHeii
BRYTPL peaxTopa yMmeHbluaer YHCJIO . CBOGOAHLIX B
HeM HeHTPOHOB 3a cyer mx TIOTJIOILEHHST H TeM ca-

} oTony —
: fiTpoHAlMH, MOKOGHO H3
‘ HBIMH HeHTpOHaMH, ny—
s MQe.’))‘Ige;xoa‘r'OMy no Mepe pabOTEL peam;;pien H;; e
. uitest TuyToHMi 239 BKJuo”!{aeTcsIn ety
SOBaB‘:w [esleHus], 3aMeHsAs coﬁqu U30TOM YP
peaku

] [
B pesyabmame denenun adep 6 peaxmope f)dpasyem
100 weiimponoo |« .

u3 peaxmopa
25 guinemarom u3 p o
25‘noznozgmogwn ypatom 238,daoa‘
- gAymoHud 23
Iosr,loanou;ammcnasameanumenm.\l
umecAmMu u m.0. .
Zg nog/owaomes pacu(enn%rg%umm
sidpamu U npucodam K om

100 1edmpoHoG

Jit AR
Puc, 51. Cxema pacxo a cpoGoansIX I(eiupOHOB

e
R R

=rrmecea

e o g TNkt

I

=3

LR

5

LAt A

MBIM CHHXKAET HHTCHCHBHOCTH padotsl peaxTopa.
Takum o6pasom, PEryJIupoBKa paboTh peaxropa
CBOAHTCSI K BBOIEHHIO B PEAKTOD M BHITACKHBAHMIO
H3 _HEro PeryJiHpoBOuKbIX cTepaHeil.
3apy6exaHoil JIHTEDATYPE TIDHBOAMTCS MHORDO
TpuMepos Gastanca Hefimporos, Huxe na puc. 51
TIDHBONEHA CXeMa PacXOLOBaHus HeHTpOHOB, palo-
l1ast HeCKOJIbKO HHble AaHHEIe, HeXe/NH npuBeneH-
fHible BhllIe, .
Takum o6pasom, s PeaKTOpe Boamukaior aToMur
TUIYTOHHS B KOJIMYeCTBe Ha 4 PASAeNHBUINXCS "aTOMa
U5 —3 atoma Pp2o. Caenyer, OHAaKO, HMETb B

BHAY, UTO H30TON muIyTOMMIT 239 HCITBITEIBaET pesie-

ofHoit CTOPOHBI,
o6pasoM, B peakrope, C o
Tag“xaﬂopoﬁpasyemﬂ TUIyTOHHIT 332, 2 ) giv.ynb-
pok pbl OH HeTpephIBHO PacXoAye . S ehoyoe
Tate 5 o B ypaHOBHIX GpycKax CHYyCT SO
oo 0 e Hauajya paboThl peakTopa ¥n Tanan
e crat HioHapHOe COCTOsIHME B OTHO weRHH KO
e oersn ToHHsi 239, TO eCcTb ero Ko oo e
quec'rs-aBn.'{ezm ocraercsd HOCTOHH%B“G g/x, Y.
Avronar I}){bIM JaHHBIM, JOCTHTAeT éaKg*o S
nnaepe;?;%wmcm oT I(OHCprKUM‘PLEHM HepHoAE-
° npephiBHO JeiiCTBYIOLHMH  aoepas
_BoITh He pep BOM Cayuae GpYCOK ypaHa, Lo
CIKHM:u.(T%pI;eI:xexoropoe ‘Bpevs, CyMs O
B pe

ER Ay

SEEEE

: - 0190002001
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HBIM .RanHLiM, okoso 100 RHeH, 3aMens;
Gpyckom, u Tak B mOpamKe oy
ClIefoBaTeNbHO BCe GPYCKH, .

Korna NIEPHOHUECKHE PEaKTOPHI Ipop:
KOTOpOe BpeMsl, HX «OCTAHABJIHBAIOTY K
Bpyckn YpaHa NOXBEPraioT XHMHYECKol
SaKTIoualoIeliCA B PACTBOPEHHH B 30Ty
C TIOCTIEAYIOWHM BHIACISHHEM 1]
ggﬁep:ég:[c;ﬁ:}gﬁyc;:,ﬁ (;(Taex YK€ YNOMHHAJOCh Bhiwe,

- 0,6%. Takum o6pasom, ,zuxs? el?é(;og:zmz 10 oree
ToHHs. 239 Hago nepepaGorars oyxono 21'? ;(;fnggﬁ':

HOro ypama, Bhmepanu
oro B pea
CTBYIOLIee Bpems. peaitope cootmer.

Hrax, ocnosnag
B 00pa3oBaHuy p TIDHPOAHO
HAasHAYSHHOrO AAsT uemosp
Jm%erom Martephada.
o ;}t:g::lpﬁ;exﬁopo%e%c[m, COTIpoBOJKAaAIOLHE paoTy
par lipexne Bcero, no
THST UeNHOM peakiuy : N pane 255
H JeneHHs1 u3oTona
T ypaHa 235
B Gpycke ypaua, 3aJ103KEHHOrO B pea.x'ropp nocre-
CHHO HaKam/upaloTcy « ,

OCKOJIKH»
Ypana 235, IMpumepnoe o B Thaao

KOJIH
«OCKOJIKOB» paBHo THCJIY rpa B H500n, A 235,

BCTYNUBUIHX

OT CBexmy
€PeIH 3aMeHsIoT ng.

pas6Gupaior,
o§pa60rxe,
0l KHcioTE

M ypaHe INIyTOHHS, mpeg-
30BaHHsI B KauecTse fe-

MMOB H30TOna ypan 235,
KO0  pmeseHusi. Brime

.
41

) SJEMEHTOB C HOpSIIKO-
BEIMH HOMepamu npuMepHo oT Ne 30 (Zn) ,uoprKGO2

S -

ua,rnf)xéq?(;th()(:CKOﬂKH>)' CKalIuBasicp B Gpycke ypa-

pa, ay pasnmﬁo Mepe YBRNIHYEHHST UX KOJIHueCTBa

et et 10 LlenHof; Peakunn, nornowas weil-
L1, 1py Gonbwon HaKOIIeHHN «0CcKoIKOBY OHH

:a6oTaloT ge.

yToHHs. ITocnenmni.

less paboThl peaktopa cocrour

gus, @ CJEOBATEJIHO, H 06pasoBaHue MYTOHHA.
Kak TOBOPHJIOCH Bbilile, «OCKOJIKH» OT NeJEHHs aTo-
yoB ypaHna 235 .u3-32 H3GBITOUHOrO UHCJIA HEHTPO-
joB B HX ATOMHBIX. SZApax HCHBITHIBAIOT B—-pacman,
p pAAe CJy4aeB CONPOBOXIAEMELil ramma-@oroggm-
Kpome TOTO, B~ -pacmam HCOHITHBAIOT -AAPA U0 u
Np¥, oGpasyioLiHecss Kak MNPOMEXYTOUHble Mpo-
LyKTHl B3 ypaHa-238. Taknu 06pasoM, BHYTPH peax-
70pa BO3HMKAIOT GeTa-nyuH. Toryonienye HeHTpOHA
A1poM aToMa ypaHa 238 conpoBOXAARTCS BbIAEIIE-
jeM raMma-(pOTOHa, M, KaK yKastlBaJoCh BhILIE,
npoecc AeJeHus H BT-pacfiaji «OCKOJIKOB» TaKie
(ONPOBOIKAAIOTCS TaMMa-IyaMH; NOSTOMY ATOMHEIH
peakTop M3JYyaeT HHTEHCHBHBII TIOTOK Gera-myueit
i HIHTEHCHBHYIO raMMa-pajHautio.

Mo Mepe Pa3BHTHS LEMNHOil PEAKUHH B aTOMHOM
peakTope, NpH HOPMaJBHOIl ero pabore, KOJHYECTBO
#efiTPOHOB HENPEPEIBHO YBEJIHUYMBAETCS, UTO BEISLI-
paeT MOBHILIEHHE MOLIHOCTH peakropa. Jlis peryin-
poBaHust paGoTHl peaKrTopa uacTe HeilfTPOHOB YBOMAT
13 PeaKTOpa C TIOMOIIBIO CTIelHABHEIX CTEPIKHEM g
PEryJIiTOPOB, TOTVIOLLAIOIUX HEHTPOHEL. Taxum 06-

pasoM, aTOMHBIIT peaKkTop SIBJSETCA HeoO6BIyaiiio -

MOLIHBIM HCTOUHHKOM CBOGOJAMBIX HeHTPOHOB, KOTO-
phle B 3HAUHTEJILHOM KOJIHYECTBE H3JYdaioTCH peax-
70poM, TOuHee HeliTPOHb BBIXOAAT H3 PEAKTOpa
CKBO3b €ro MoBepXHOCTb, Ofluas cxema peakropa W
peaysibTaToB ero paGoThi MpejicTaBleHa Ha PHC. 52.
Vatyuenne peakToOpOM TraMMa-jyueil M HEliTPOHOB
06yCIOB/IHBAET BOSHHKHOBEHHE B BOBLYXe, OKDY-
XaloweM peakTop, 3SHAUHTEJIBHOTO  KOJIHUECTBa
jionos. KpoMe TOTO,. BOSHHKIINE B peaKTope B Kaue-
CTBe «OCKOJNKOB» DaAHOAKTHBHblE H30TONbI KCEHOHA
1l KPHNTOHA (WHEPTHBIX IasoB) MPOCAUHBAIOTCI u3
EaKTOpOB B BO3JLYX, 3apaiKas ero painOaKTHBHLIMH
Ta3aMy H PajHOaKTHBHOH MBEWIBIO (npopykramu pac-
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Tiafia 3THX PalHOAKTHBHEIX H30TOMOB). Bce ckasay.
HOE BBI3LIBAET HEOOXOMHMOCTb TIIATENBLHOIO orpa-
JCIEHHsT PeAKTOpa JUIS 3aUHTH O6CJIYKHBaiOmero
peakrop nepcoHalja.

Peakrop AT aUKTHL. JIOAEH OT H3NyuaeMex my
Tamma-Jyyel H HeliTPOHOB OKDPYMAeTCsT TONCTON Ge-
TOHHOH CTeHOIt (110 HEKOTOPHIM JAHHEIM HHOCTpaHHOR

rpagumoaeit
wmabea,

Lpycok o0bI4- o . 2o Omood
#ozo ypana ¢ WO M X menaomut
aniovuHuesos o)

-060041ce nome- .,’ !
aemen 6 zpa- &
umocLid wma- &

Geno

T2 udnywenun

bpycox ypona,
codepalyuy
naymonut

Memanauyeckugd EOMeY XumuY.omden

NAYMOKUY uAy &=
ezb canb
Memanauyeckul

’ o= Paduoarmuaibie

Henycron

doat
3neKmponn

an unu ezo
e conb PaduoakmusHvie
anemenmu! ¢ nopsd-
KOGLIMU HOMENTMU Z:
3052¢62

Puc. 52. Cxema aTomitoro peaxTopa

TIeYaTH, 10 5 M TOJMIMHON), CAeNaHHON uS crienHafb-
HOrO GapueBoro ueMeHTa. O6bIuHbL UEMEeHT conep-
AT B KauecTBe HEOOXOAMMOI COCTABHON YaCTH XH-
MHUYECKHH 3IeMeHT Kaibumii. ONHAKO H3-3a MAJIOFO
TIOPSLKOBOrO HOMepa ero (Z=20) u wmanoro mo- .
PSUIKOBOTO HOMepa ApYruX sieMeHTOB BXOMSILIIAX
B OGBIYHHI HeMent (S{— Z — 14; 0-—’Z=.8) 1o-
IVIOLaTeJIBHAS CHOC 3 ‘
e oan raM1vra-.r1yqex“?6HOQTb 3TOTO" eMeHTa OTHOCH-

- HeBesinka. [lostom EMEHT,
* MpelHasHaueHublit 45 GeTowa Bo TOpa, To.

PE ‘ Kpyr peakropa, ro-
TOBAT TaK, YTO BMECTO KaMbUHS B HeM couepm'rrcsl

5 KayecTBe 3aMeHuTens Gapui, umgmmuﬁ_ 11506pﬁn}(0-
guil HOMEP CPABHUTEJIBHO ‘Gomboit (Z = 56}. "
" PaspHTHE LEMHOH PeaKUy COCTOHT B nenennu
ATOMHBIX  f17ep  ypaHa 235 u oGpasosaHuu may;;
COCKOKOB»  OT  KaXJ0ro pasfesHBILErocs smpa:
(OCKO/IKH», DasJerasch B TIPOTUBOTOJIOKHbIE H =
ppapiieust ¢ rpoma HbBIMH CKOPOCTSIMH, c'ra.nmé_
galoTCsl C ATOMaM¥ ypaHa, nepefaior uy CBOIO K}l’lria—
THYeCKYIO BHEPTHIO, M, TaKuM o6pasoM, ux negsc:cx
ya/bRAS SHEPTHA Pacnpeelsercs 1o BCeMy OpY er}:}
ypata. OT10 pacrnpe/ieJieHue SHeprHH NPExe BC °
(KAXKETCS B YCHJIGHHOM TEIJIOBOM JIBUIKEHHH ng.e
aToMOB Opycka ypaHa. S10) ycune}moe Ten.noﬂoﬁ
jemKenne Oyier oOHapyXeHo B .BHAE MOBHILIEH i
TeMTIepaTyphl BCETO peaxropa. C TeM uTOOH! Ti;\;];ll:’
paTypa He NOBHILLANACH BLILIe OJIOXKEHHOTO 311e e
Hi, PEAKTOP OXJIAXJAIOT MyTeM nponycxa%{.n: e cpTB
py6bl, OKpyalolue ypa, OXJIaXKA2IOLIHX B masb‘:
B xauecTBe OXJajuTefeil B JHTEPAType YK ol
BaI0TCSI: BOAA, Ta3000pasHbiil reviuif, ABYOKHCE yr. le-
pofa, MKHAKHE HaTpHii, CBUHEL, .CIJaB Kaui
Ha}lp; lll{-eKOTopblM JaHHBIM, TEMIepaTypa y HopMajb-

HO pa60Talou1ero aTOMHOIO peaxropa MOXET HMeTb

anauexne okoso 600°, O3TOMY BOSHHKIIO nge;mome-
iHe 06 WCTIOJb30OBAHHH JXKHIKHX MeTallloB: *Ha'I‘pHeSf
(Touka TUIaBJAEHHA 97,5°), cBH: J4a (qugnr;.r)la:;ra-
yis 327,4°), BucMyTa (TOUKA Tr:lasneuuﬁ

TBE OXJIANGAAIOUHX BELeCTB. .
qe(;\'romnblﬁ peaKTop KaK MOUIHbII HCTOUHHK w;?g:;f;;
HBIX HeiiTPOHOB HCMOJb3yeTes Ul TIPHrOTOB citn?
MHOTHX PAHOAKTHBHBEIX H30TOIOE, oﬁpasytg;lé xffuu-
npy 00JyYeHHH MeJIeHHBIMH HeliTpoHaMH ¥ oitun-,
BLIX H30TONOB. TaK, HanpuMep, NpHpPOAHbIH KO r
cocTout #ia onuoro usotona Co®. Eciu Kycox TpH

. DOMHOTO KOGalbTa WJH erc COENMHEHHE, HaTpHMep,

. . 203
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KOGANET —BHECTH 5
H  PearTopd, . 76 5Tof kycox Gyge
TONBEPTaTECA MOITHOMY GGy weHHIo x%:mneugﬁg
HENTPOHANH, i Toraa ocyiiiécTBrTca mpotiece rigrms.
LICHAST SIAPAMH aTOMOB KOGANBTd o7ux HeHTPONOH
TG ECtl SCyiifectsirest siepwas -peaxus, Koropyio
MOXKHG 3alHcaTs ypasHEHer ’

_ " G0 it =, Coto .
zﬁgtgp@gf'éymgﬁ ¥ éy6(’>3'f{é’i'r'er‘l' Boron, Henyekae-
MBI STADOM atOMa KOO4ameTd. ripi mormoiilenui s
;’{éi’r‘fp‘b”}'rp;i' : aneTd. HpH rorroiitenyy
| YITaR; mOABITOXHBA, MONiio CKa3aThy YTO aT10M-
HEtll  pedriop, rnipexuasitatiettsii st MOy YeH s
Tuli_y‘n-.cnn'nz 239, stmsisiéresi  MOULHBIM  HETOWHHKoM
raMya-isnyieiisst, cBoGOLHbX HelHoHoB, TemtoTy
wlxoryulle‘u ObiTh  ucnostbsosanuoli ns HO’JIYIIEHHSI,
Blrﬁiﬁ'i?ui(eckoﬁi SHEprum,; H 0GpasyIoUuxest pafHoak-
' X H3070i08 KdK «OtibIiRkO eifeHi

silep 3 i S5 JIKOBS JlEfeHitst aToMibix

Qm‘eﬁen’ﬂan‘ beillie ocoGeriioctis atoMtioro peak-
Topa — Gttt MOLIUIBIM BCTOt koM CHOGOHbIX Hefi-
TPOHOE — idilisid dpiiserietilie s Hostyuet s H3o-
rond — ypaii 233 (U29), sorywero Gbirs nctodib:
30Bdiibing didpdsile ¢ sisofondmi U5 jj Py g ka-
11@:5{1'_1133 ‘nle.ri;itll}erdc‘si Md-tepiidiid,

AlMiteckuil mMe&tod ortesdetiin fi ironmst 239 or
ypditd MHpeuctdbssiet codoli chdjidiywy CdBdl(yl‘llIOCgh
QgeIQaunixl,_oﬁ.yc.z'xonnle‘xinylo Gsiiadetbio xuititgeckus
géoxnﬁq?b ’Ypana W tuiytolttin, Bhineseittie fryTouis
, ijégﬁg% yhaia, npoGiisitiero Herotopoe spems
Pty 'ul eC‘mTperer SaTpathi  MuofHx yemanit n
it ha g }gn“xgeno 0 stiduirtelibiibiMii Tpynno-
i o, Birecmia B Opycke cotioiiony tene-
c'éﬁe‘iiiﬂ de,.‘%',\,‘?"?.“. Panlodicniisitodthio, [Toaromy
s ECTeCTBeN O, BLin ciedalt yeiaeiinole
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" ZDYPHX: ASJSAUIMNCS *MaTeDHAIOB,. ToIy1e-
foucKku H APYFHX AEJIALL ) :
He KOTOPBIX: ellfe TpoLLe, 4eM MoJydeHHe: YT OHUS

113 ypana. Taxue: NOHCKH yBEHURJIACE, ycrexom, KOTAa.

§uil HAJLEH. CNOCOG MOMy9eHWS H3OTOMA. ypand
¢ MACCOBBIM UHCIOM 233. DTOT: H3OTOI B OTHOIIEHHH
qenieHust TTONOCER HsoTONaM — Ypany 935 ® mIyTO-

9.
}masg’?orr J23% cpaBRATEIIBHO YCTOATHB, OH ACTEITH-
grer  anb(a-pacmax C TNEPHOZOM TOJMypachaia
162000 aer. TlomydeRHe: STOrO HW3OTOM2 OCYIIE:
(TBASIOT TOMEIIEHAeM TOPAS AU XAMHTECKOrO: CO-
efUHENHS TOPHA B cr_reuira‘n’bﬂb(e KaHaJEl B atoM-
HoM peaxtope. [TpAPOIHBH TOpHI COCTOHT H3 OJXHOTO
#aoToTia — TOPHH 232 (50Th?3?); 5TOT H30TOM ACHEL-
cpiBaer aisda-paciaf ¢ TEPHOIOM nmyrpiacrra-r:)zt
1389 - 101 ner (oxomo 14 MapA. qer). llpn o
MelleHHd TOPHS BHYTPh peaxropa TOpHH no,r:’Beg:
raeTCH OOMNYUEHio MENTeHHBIMA HEHTPOHAM, ao';o-
peie OH morJoLlaerT ¢ o6pa3oBaHieM H30TONa
pust — Topit 233

4o Th22 _i, 8 = oo Th 4 1.

BosiuKiuufi H30TON TOPHS C MACCOBBIM yycJaoM 23';31
sipJisteTcst PT-aKTHBHBIM € TEPHOAOM nonypacr;(z;;lt_o
935 My, H B pesyipTare 3TOro pacnaga H3 ero
flo/iy4aeTCs M30TOMN MPOTAKTHHHA c TeM XKe Mac
BLIM UHCJIOM .

o Th2 —> _ye® + o Pa® v, rae v— HEHTPHHO.
Wsotor npOTaKTHHHS C MacCOBbIM YHCIIOM %31?1 s:iz:
Jstetos TaKiKe PagHOAKTHBHBIM. I{Icnmmsanamlfwﬁ
HdjL ¢ NepHoLOM nosypacnaid 23 nus, nggTQSB ~
npit ITOM. TpeoBpasyercs B uaoton — ypat .

) 2ss i
g P2 = 80 g UB A
Takum oGpasoM, ,B KycKe TOpHf, 0116;131‘;&:324:;3
nefirpoitam, BO3UHKAET D pesyJibTare 1

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0



sified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

'égpuem; He#iTp
> “-pacriaiaMH H3OTON, YPaHa, HMEHHO —
ga%(;l;‘();[b}(}; 3§HMqucmxe cﬁbﬁzzraa a};ggua y}]: a'}){rpii&
o xgm'uti}é‘lclgu, TO He MNpPeACTaBJsET ocoGorz
TPyAa Xt Maccmoe OTHEJICHHe H30TONa ypaHa or
oot EnanTBeHHa%CT:gu;lfmm _ HEH3MEHEHHBIM To-
BBHIIeJIEHHH H30TOMNA U);“H(-JCCT;(,:TgiB'HH‘Kammaﬂ i
ggc;{:r?[eggxmrmmm Pa%s, duHéIIOBH gige.z’lrexmu
Hoct e ()I;Iéz}i{,b 160 m3oton Pa?8. moxer cdigg:
o sl MaJblX KOJIMYECTBax, Aa M, BO3-
[ romy 1y o He TIOMEIUAaeT OCHOBHOMY H30-
CTBOBATh B Kauec s tHeBammuo oRer MPHCYT-
o D K TBE HeGoablloil ‘npumecy. Ciie-
Mpeaciamne T?.nyqeﬁne H3oToma ypaH 233 nue
el HopMan[LnHuunuaanbrx 3aTPYAHEHHH npu
Tops. Bon) Tomnoﬁpaéo—raromero 4TOMHOTO peak-
b Hero. ppion St PYCOK TODHST C BKJIOYEHHBIM
ocHoBRony o 233, MOXKET CJYXHTb B KauecTse
aroN oG pass 0p aMI?I ISt ycTpoiicTBa TOpHEBOTO
o TopHy. oS ;?ef ! POCTOTa OTAEJeHHs ypaHa 233
Senmng o MaTepHan?aaﬂmeano TIPOCTO NOJYYaTh
03TOM
s qacmyBCgl;;réﬂe';i}s{rogommoﬁ (ppixaa, TIpHBOAH-
R s s ol siparie

B pe3y bTaT ] HbIX [)eaKIO‘
JIbTaTte aHagn
9 H3a 86
. p OTBl aTOM by
) CHHBIX A HDOH3BORCT;3
pOB IlpE}.IHasHal{ HJIy]O

HHS, BO3HHK/a TKe T

MEBICIL 0

opa. a paspaGoTke Ta

oo KOro peak-

]a'repua : opoM UeCTBO  pacCLIeNVIAIOUIErocs

. ! 1

EM ° 'anI CTyfbenganaerox C TeueHHeM I:;)e:\?(;ﬂil '

CIH IONYCTUTH  CyIIeCTBOBaHMe “Takoro peamoﬁa.
td

OHOB M . IOCJIEAOBATENbLHBIMY AByM$t

B KOTOPOM Ha KaxIulil pacluenusuuiicsa atoM ypa--
ua 235 B cpenemM oGpasyercs 1,5 atoma nayToHUs
939, To B -pesyJabrare pa6oTl TaKoro peaxTopa
5 HeM TIPH TOJHOM HCMOJIb30BaHKH ypaHa 235 B KaXK-
OM KHIIOTpaMme ypaHa Bo3HukHer okoao 10 rmiry-
tonus 239; manee, ecliy yuecTb, HYTO naytouuit 239
cay MOMeT BKJICUHTECA B SLEPHYIO peaxuuio jAene-
Hilsl, TO €ro KOJIHYECTBo 1o Mepe paboThl peakTopa
6yzeT BO3pacmaTh.

OpnHako Takoii peakrop He MOXeT paboTaTh CKOJIB
YTOAHO JUIMTEJIbHOE BpeMs H3-32 HaKONJIEHHs B HeM
COCKOJIKOB»  JIGJIEHHsl, KOTOpbie MOryT 3axBaThl-
saTh Me/JIeHHEe HelTPOHEI, TIOITOMY 6pyckH ypaHa
B TAKOM peaKTope MOJIKHBI 3aMEHATHCS CBEXHMH
GpycKaMH TIPHPOJIHOTO ypaia. Taxue aTOMHbIE peax-
TOpHl, B KOTOPbIX YBEJHUHBACTCH KOJIMyecTso pac-
LLIeNI/ISIEMOTO MaTepHala, HasblBaloT CaMOBOCHPOH3BO-
aauu (GpuAepHbiMu) . KOHCTPYKUHH €aMOBOCIPO-
U3BOASILIAX PeaKkTOpOB He OTIHHAIOTCA MO MPHHIHIY
eficTBHS OT OGBIUHEIX peaKTopos; B HHX MOXHO
TPHMEHATh MaTepHalbi (rpacuT, ypaH, OXIAHTENH,
xapkac) 0cOGOff UHCTOTBL M HM npuaaHa TaKag
dopma, IpH KOTOPOil HOCTHIAeTCa HauMeHblIas Mo-
Tepst HeflTPOHOB DacceHBaHHEM H3 peakTopa H HaH-
MeHblUee TIOTJIOMIEHHe HX BCHOMOraTeNbHbIMH mare-
puanamu. OfHaxo KO BeeMy cKasaHHOMY Hazo oba-
BHTb, UTO B CaMOBOCIPOM3BOLSAUINX peakTopax, Ha-
psny C TPHPOAHEIM YpaHOM, BO3MOHO, HCIOJIb-
ayiorest Gpycku ypawa, oGoraileHrsie ngoTorom U2
wan Pu?®, a Taxme NPHMEHFIOTCT crieyasbHee
cHCTeMBI pACTipeie/ieHns OpYCKOB, HIH, HanpuMep,
pactBop msoroma U2 B KKHAKOM BHCMYTE.

- 3yaunTeJbHOE BLIIENEHHe SHEpruil B dopme Ten-
70THl f1afio0 MOBOA K pa3pabOTKe aTOMHBIX peaxTo-
POB, MpeNHagHAUEHHBIX GBITE HCTOYHHKOM 3HEprHH.
TIpHHUMI KCTOIL30BAHUT ATOMHOTO peakropa B Ka-

_ ‘ .07
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D

HecTRE “HCTOUHHMKA SHeprHu.3a
T 1 SHEPrHH - 3aKJIIOY
ecy Toyaercs
6x;la§:.ﬂero:';ennorb1 ¢ NOMOLIBIO TOro ':.rmo v
gxtaly ’Tre‘ém W' B. IPHMEHEHHH. STOH TEemIoTbI MHHON
HM§1..TeX- HIH HHBIX® Npax " % et
\ 3 THYECKHX 3afay c
531, 3anxau.
s laHa CXeMa HCNOJIb30BaHu peam;g;z

Ha. pPIC.":,
N de6 ) ] n
(_n B (?JI?) . Aasa Hal‘peBaHHﬂ BOAbI u- pPlM&HeHH
; . 1

Tenpaoma
8 npoussodcmee

wmadens

= P

lopnvan .
Goda : ==

20408100
aia o
ju——

———
———

0dozpecarue
nomewenud

Puc. 53. C 4 p P
3 Xe aTomn -
Ma aTOMIOro peakTopa KaK HCTOYHIIKA Te
NAOTHl AJist noayuenus r Opﬂqeh BOAb!

ropsiyeil B
KeHa cxel\?lgblog npoussozcrse. Ha puc. 54 uso6pa
Gene) nu ero chg%oaaam 1apa B peaxrope (mlq)xa-
JIb30BAHUE E i
aAyuenus: aHHe B NIPOH3BOJAC
GHHbL 1 ngie%%aﬂmecxou 3HEPrHH ¢ n%w:gslrﬁg;{?m-
B aneKTpuquKp?oa OBaHus STOM SHepruu PeHePaTOD)g;I
Bafhb nOTpeﬁuT)é‘nﬂ?Vfieﬁg“lo’ Koggpylo MOXCHO mepeja-
HarpesaH e pHc. H306
PEBaHHS BO3AYXa M NpHMeHeHus gf:(egﬁgcxe‘“&
. pas-

! Tipen ;
CTaBJCHHE
HHA TeMIOTH, Bblllen:xcl;a pic. 53, 54, 55 cxemm mncnosn»aosa

Hreneil: weitest
AHTEJNCL: BOAM, Napa, ¢4 B peakTope ¢ MOMOUIBIO OXJa-

CTBGIHOE H BO3AyXa, He -
X HCHONb30BaHKe N Haaﬂg:ﬁ:}g:zﬁramr Henocpen:

.
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Typ6utia Tenepomop
Kak. HcTouHNKa

puc. 54. Cxema aromioroe peakropa
ozgioro napa

TegaoTh AAf noayuenis neperpe‘roro B

anHbix negeit. AnanornuHas JiHib Goslee AeTaIU3H-
poBaHHAsi CXEMa, npeAnoJiaraouias HCIIO/b30BAHHE
CcrienHanbHoro nepeHocunka  TemJOTH, faHa Ha
puc. 56. Bo Bcex 3THX caydasx aTOMHEIT PeaKTop
paccMaTpHBAJICA KaK HMCTOUHHK TemJIoThbl.

B aMepHKaHCKOIl JuTepatype BeCbMa neccHMHCTH-
wecKH OTHOCHJINCH K BOTPOCY 0 penTabejpHOCTH HC~

wmaoeasb

Yonodubit ropayull
o

603dyx

06ozpecaHus nomeuseHull

Puc. 55. Cxema aTomioro peax
Ans TORyHels ropauero BO3RYXa
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IOM!";GI‘O-p- T :y'
] Y =eaK Opa. B 'K )
I3 Pl ey a‘lECIBe.

MHOTO IOBOZOB: MPOTHE pgé‘lae e
MORHOCT;

KHOCTI

8.Iipo-
ACYHTEIBAach
» TIOQyuey.

. THH; [

Tec ep » BBIITEJIST it

'Sxoce.?m pabomst. Ty eMoit ‘peakTopon
OHOMHYECKAsT peHTal oo ro.lo

3Heprun

. fazosan

ypoy 3/ nexmpuyeckuj

zenepumgp

q

Hacoc

flepenocyur

Puc.

. CX aToMHoro eaxKTopa K. CTOY TEeNJa0oTH
56. eMa OM P
P aK n HHIIKa

ANl ra3oBLIX TYp6IMN

ﬂpyt He 0B bl

. [03:43)]

3 POTHB BO T

, " o 3MOXKHOC

HEPIHH, TeMoii A H peaJsusauuy
CTOSUIH B p: 17eMo - ATOMHBIM PEaKTOpOM, Co-

oXJamuren 7 1
a4, Mam ) TpyaHocT
f{lﬂ;:x BBULED3ATS eg;“z:;‘og (xapxac) peaxgopgonéopa
Bn;oﬁ;qgmmocmmb o anyic.
AOH3MeHSIIoN Y
ek XCst -
eiiTpoKos;. 2) 1p ReficTBHeM
) HYlIHocm s o MeJIJTeHHBIX
oHu3ALH : PagHOaKTHB-
BIMH I‘asa;H ‘3;3;1}’Xa, 3ﬂl‘pﬂ3HeHHBﬂ
Y BUIbIO il
peaxop { anuTesn o H T. 1. Heii-
.. MOXer > TIPOHAs  Ck o
<ocKoMKAMRY csampxsnmbc;l p a(BﬁSb' aTOMHBIi1
HEKOTOpoe xonnqecrraTb Pa/—IHoaKT‘ma}l M hornoms
210 BO HelTpoHoB, u ?f';’[ ; OTIOTHD
g TOM Cllyuae

o foJKeH ObiTD B30/IMpOBAH OT oBCayKHBaloLLero’
epcoHana TATENbHEIM ero sxpanupopanmeM. OR-

HHM CJIOBOM, ‘nPaKTH‘IeCKOG HCNOJb30BAHNHE aTOMHOro’

eakTOpa B Kauecrse MCTOUHWKA SHEprHu HaTalKu-
paeTCs TJIABHBIM ofpasoM Ha TPYAHOCTH oBecrnieye-
aig Ge3onacHocTh 0BCYKHBAIOIIETO niepcoHana:

B KaTHTaJMCTHYeCKUX cTpanax HCIIOJIb30BaHHE
aomHoil dHepru# B MHpHDBIX LeVIfAX BcTpevaer
cepbesHble TpensTCTBUs, TaK KaK Tpo3uT 00eCUEeHHTb
KanuTalbl, BJIOYKEHHbIE B TIPOMBILIEHHOCTD:
sroM Hanbozee OTKPOBEHHO 3asBHJIH s cenate CIIA
ceHaTophbl Bangenbepr MaxmaroH. «IpeanoJio-
HM,— TOBOpHJIH OHH,— yro Kro-nubo u3 HAC 00b-
qBliT O CBOGM n30GpeTeHHn JOKOMOTHBA ¢ aToMHBIM
BHTaTENEM, KoTopHiil 32 BpeMi npoGera MeXAY
Hoio-ViopkoM H BampHrToHOM HOTOLLal 6Ll BCEro
sia HECKOJIbKO JIOJIAPOB aToMHOil IHEprHH. B pe-
synbTaTe AKUHH Beex JKeJIe3HOOPONKHBIX i yrofib-
HBIX KoMranuit o6ecleHHITHNCh 6bl, CTPaXoRHIC KOM-
fnauuu, cpsasaHHbBE C KAMKTAJNOBIOKEIHAMH Kejies~
HHIX AOPOT, 06aHKpOTHIHCD Gw1, 1 BCE 3TO TIpHBENO:
6p1 k obweMy (uHaHCOBOMY xaocy». TonbKo COBET
ckasl SKOHOMHKA H HAYKa BOGOHE! OT KOPBICTOMIO-
Gusi KamuTaJucTOB. B maweil cTpaie OTKpHIBAIOTCH
GesrpaHUy4HbIE FlepCreKTHBbE JICTIOJIB30BARHST  ATOM-
Holi SHEpTHH B MHPHLIX pensax. CBouMH pccienoBa-
UUSMH  COBETCKHe yueHbte craparwTes fI0CTaBHTD
aTOMHYIO HEpTHIO wa CiyxBy Hapoay BO UMs MHP2
u nporpecca.

‘Coobuienne CoBETCKOTO npaBuTeNbCTBA O TiycKe
s 1954 roay siIeKTpOCTAHLMY Ha 5000 kBT, paboTaio-
iteit Ha aTOMHOM TOIJINBE, U CTpPONTENBCTBE Bpyrux
crawwin ¢ Godbtueil MOUIHOCTBIO noKasalo peadib-
"HYI0 BO3MOMHOCTD HCIOJIB30BaHN stpepHoil SHepruH

Al TIPOMBIITLIEHHBIX nedeit. 2710 coobLieHHe XHBO

. KOMMEHTHpOBAJOCh 3apyOexHbIMA rasenaMu KaK co-

’ 911
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‘BEITHE OrpOMHOI BaXHOCTH, OTKpHBalomen HOB
SMOXy.B NpoGJieMe HCNIOMB3OBAHYs - aTOMHOIt ayep.
THH. CoBeTcKast SJICKTPOCTAHUUST Ha aToMmoy TON-
JmBe (puc. 57) npexcrapssier co0oil atomumif; peak-
TOp C rPa(HTOBEIM 3aMeHTeIeM H BOJSIHBIM 0x713.
HOASHHEM, pabomalownii Kax MOLIHEE  HeToynpy
SHEPTHH B BHIE TEIJIOTEHL, Hecomuenno, onpy pa-
60TEl 37Ol CTaHUHH - OTKPENI HOBbLIe TICPCHEKTHBL |
HaMETHJI HOBbIE NYTH NpaKTHYECKOro HCIOJIL30BaMHyy

H. Takum o6paszom, :

S/IEKTDOCTAHUHH Ha aTOMHOM Top.
JIHBE, NepBOii, HCIOMbL3OBABMLIEft SACPHYIO  3Hepruio
€ INpaKkTHYecKoi} LueJyIbio, ABJsIeTCH TIOBOPOTHbIM
TYHKTOM HCTOPHH HCTIOJIb30BAkHHUs sInepHoli sHeprun
JJIST MUDHEBIX Liestel,

PaGora  artomuoro peaxropa
CTBIIATBCS B TOM Cllyvyae, eciy ero Macca npesbl-
aeT HekoTopyio KDHTHYECKYIO0 Besmiunny. Mecaeno-
BaHHS NOKa3aJH, YTo BeNmymya KPHTHYECKOI! Macch
4TOMHOIO [eakTopa yMewbluaercs c YBeJIyeHHeM
KOHLEHTPAUNH pacluensiomerocs MaTepHana B ypa-
HOBBIX Opyckax. OxasbiBaercs;, ecny ypan obora-
WaTh #30TONaMH — ypan 235 MIH TIIyTOHHEM 239,
TO KPHTHYeCKast Macca YMEHBIIAGTCST, KaK 3T0 cxe-

Moxcer  ocymre-

s T
et e CEIBESST

e G

[

JKaAHUM H30TOMa ypau
B kosuyectBe 159,
Ppeakuio nenenus
-JIBIX pa3Mepos.
Takum o6pazowm, aTOMHBIIT peakTop Momer GiTb -
BE&CbMa MaJblx PasMepos, ecay B Hero BXOAAT ypa- g 5AeKTPOCTAHLIR .
HOBEIE GpycKH, oboratueHnnpe yparoM 235 wam may- Puc. 57. Tlepsasn amM"aColosa: o er
TOHHEM 239, u 370 o CTOSITEJIBCTBO — MaJiple He COBeTCK,;)[;;i(;Muoro xoma Gevorion
pasMepst- peamopaﬁoﬁyc‘nomusaer coboif  1e- { — snaume SACKTpOCTANILHM; 2 = DY !
6oJibine pasmepsl 7

SKPaHOB 1 3aumpTHix CTeHOK, neGonpune PAsMEPLly A
o ’ aousTofl, TPEROXPANTINE
SALHMAIOWKX 06CTYKHBA O NepcoHan, or Bpes- . L oro HaAYHENIIA;

apaet
 KOTOPOTO MPOUSBORNTCR y:x?pera-rauu cTaHUNY

BbIX OpycKax
TIOSBOJISIET ocyIecTBANT HENHYI0
B aTOMHEIX peakTopax BechMa Ma-

' : - - 3R001900020014-0
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M3, pearropa.
POEKTa HCnoup:
OM, OGOrameHHEN:
OHHeM 23 :

X DEAKTOPOB- C ypan

L, YPala, 235 wyd” nuryr
HCTOUHHKAE 1

Joxke, Kak

nas pelfictBus NOABOAHOM JoAKH? DTo

OTCYTCTBHE" ra30BEIX NPOAYKTOB cropa

HBIM panuyc neiicTeus, u6o NogBoHOM
u.gy% .

XoA0d) f \
van M7z . ropavas
coda A\l 7]

eoda

y-33,

——— =109,
I—-l —1
Puc, 58, Cxema ; '

13menenns pasmepo
B art
B cBa3n C_ H3aMeHnennem co,uepmalmg BYy e pe
merocs Hn3orona

.

ACT  HYXCIEI | BO306HOB
cTp

’
noaBoxa: )
nenec000paae . A% Gonbuwix kopaGaeii Gyxer
B XauecTse gcro e ICHEHIIE | aTOMHOTO . peakTopa
060raies biM ‘{;Hxa Tiepritk, pagoraroiero ¢ He-
MOXHBIM e, yPauom. Ipencrapisercs pecoya 5os-
TONOM ypana 515,35"““"& ypaua, oGoraurenHoro- u3o-
HCTOUHHKa su‘epruu.ﬂ”; IIyToHHeM 239, B kauectse
PaKeTHBIX JBHraTese];. ABHTaTesell camMoeToB H 4

" Cc ' )
HOH neuartn, 3.CIIIA noomacno ZHaHHBIM 3apy6ex-

CTPOGHEI nopBoauble JoAKI

) I H3g-
SHepruu’ IUIsL, JBHraTesei 1’3 ?lo};i‘i’);c;:;
HE NpenMyLIecTBa faeT aToMumtt peaxrop
npexue Beerp
HHSL K. Orpoy-
JI0/Ke He Gy-

peakTopa
pane pacuienasio-

; JiH
H JyC» f «MOpCK,OH BOJIK», KoTophie npou
Pist:)

usl.
{HITAHHS JJINTEJIbHOIO [oZBOAHOrO MJiaBail
e

. ' BoOoPOHON
. EPHBIX PEAKILMAX H
n. 0 TEPMOSLL BOMBE

it { HCIOJb-
Tip# paccMOTPEeHHH nyTeil npamm;:(:g;orc:[ vt
wusl sLEpHOH 9HEpTHH -yKa3blBa T
o il "COCTOHT B coefiHHEHHH JIerkH i T
o HYTTO ecTh 00pa3oBaHit meenbxx'nﬂ.;])ﬂ Sa cebs
mleﬁﬁx 10T TyTh NpEXKAe BCEro oépalgumlOT o
m_rM;me TeM, UTO CJHMAaHHIO anep Mo o oNe
Bﬂlgcxue cHaibl OTTAJKHBAHHA, KO/ib cgngk'rpmecxuﬁ
HO a HecyT oLMHAKOBHIl O 3HaKY ey
Mp’m Ouepnmso, CTHALE oy Bo'sx\cun KOTOpHIE -
R syanTAT TPORBACHHSA AMEPHSX TG [ K
i:”icgayxor Ha pacCTOSIHHAX oqie_;ibs ;éi\g X e B
0
‘ a spa ATV MBECTH
mman:;g:}ﬁ:pcnlil"l::Cﬂ B OJHO, Heomon::;ﬁon%peono-
;nlil;apn conpmcocuoaenue. a Aas 3;(3{1‘: ' 976 BoS-
7eTb CHJIbL 3JIeKTpHUECKoro OTTd D oa KB
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3a cuer
Hepruio, urodbt T TpHe-
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1aJt -
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- SPaENa O ‘B
Tagpraa Conuna - ' ;
z g [ asercd HaM Kak rnepeMeHHas, To €CTb C nepHoAu-
ap! ’ b ecky aamenstiolueiics APKOCTHIO.
g‘z@m mown). Y i Ecy HakomJeHne IHeprii _ngoucxoum‘ B 66-0nb'
20ceTaRanT ! : My [ X KOJIHYECTBAX, HO Ha He onplUKXx MAyOHHAX,
JHZATOPOM 1 eT0 B TRIBeTeR max | ocBoGoreHHe ALEPHOH SHeprHy TIPOABJIAETCH YME
omm] OLR0a, we7ep T | p puje B3pHIBA. B pesyantate 3TOrO oboJsiouka
10p0; | 3pe3p! OTAEJSETCS H paccenBaercsl B OKpY3KaloeM
| npocTpaHCTBe. [lpu nopoGHoit BCTIbIIIKe 3BE3lHl,
HMellyeMOil B TaKOM cllyuae <HOBOII», BHIJ1EJISIETCS
rakoe KOJHYECTBO 3HepruH, KoTopoe Halueé Coanue
yalyuaeT B TeHeHHe 10—100 TbICAY JIET. Tlocae
B3pbiBa 3Be3/la CHOBA norpy;aercsi B NepBHUHOE co-
cTOsiHME HAKOTJIEHHS SHEpPruu [0 HOBOro B3pHiBa.
[TopoGHEle SIBJICHHS B Haleil rajiaKTHKe, NPOHCXOAIT
onuH — JBa pasa B TOL. Ewe Gonee, PHFAHTCKOM 10~
Jyuaercst katactpoda TIpH HAKOTWIEHHH 3HEPTHH
B 1eHTpe 3Be3fbl. B aTOM cayae iy B3pHIBE BblAE—
nsieTcsl elile GoJiblliee KOJIHUECTBO SHeprun. Bapbis
oTMeuaeTcsl KaK BCHBILIKA Tak HasblBaeMoll «CBepx-
1oBOil> 3Be3Abl. DHEprHs, BoiiejsievMasl B TEUEHHE
HECKOJIBKIIX JiHeil TIpH B3pbIBE «CBepXHOBO{T» 3BE31bl,.
paBHsIeTCST SHEpTHH, popensiemoii ComnueM B Tede-
nue 1 MJIpA. JieT. Bernblliky «CBEPXHOBBIX» 3BE3MA NP0~
TEHCHBHOCTH nz1yg i MCXOASIT OYeHb PEAKO.
Conne forepsier SFHA 3 Tewemma 15 1ape [lps MHOTHX acTpohyu3HUECKHX HCCIeAOBaAHHAX
MaceH. BCEIO JIHET, oxgig oogp"' “er 6LiI0 YCTAHOBJIEHO, HTO 3pe3jibl TJIaBHBIM o6pasoM
M 352 3pess .001 caoeit COCTOSIT M3 BOAOPORA M Trejind, fpuueM B CTapbix
AHaRo = Ba,,jf-“ HpOTeXanyy . 3pe3jax npeobJafaer rejuh, a s MOJIOABIX—BOAOPOA~
SXOTODHY CTVIa%Y OC30Gmm - TPOTRCCH. CoqHlie COCTOMT MPHMEPHO Ha 359 u3 BOAOPOAA.
OZEpdze J 3H-- JleTannHoe HCCISLOBARIE [oKa3ago, uTo 3TO Npe-
Bpailelne BOAOPOAA B resmil ocyluecTBaseTcst pa-
9EPe3 Ompeteiemm; AOM MOCiefoBaTebHbIX npoieccon. Teophst 3TOTO
J2HEO OC3060x a3 Pones npeBpalleHHs OCHOBEIBaeTCsl  Ha NpeACTaBIeHHH
SHILTRHAT 'u; H0TCH. 270 mpEsoIET 0 CcBOe0Gpa3HOM LEITHOM «MexaHusme», B KOTOpPOM
| FIEPEON SHeprmm, m 3mes X myascamid iMeioecs f1a COJIHUE aTOMbl YIAepora HTpAaIoT
. 2  TpeicTas- poiib x(aTannsaTopoa——Bemecré, CrIoCOBCTBYIOMHX
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TeUSHHIO PEaKluH, HO He »pacxonyxou;uxcﬁ ro Mepe
e TeyeHHs. YKa3aHHYIO NOC/ELOBATENbHOCTb sep-
HBIX TIPOLECCOB MOXKHO 3amHucaTe CHeAYIOLHMH ypaB-
HEHUSTMH:

’
!

oC12 - | H! — N1
N> (C e vy

 (C18 4 Hl — N14;

N 4 Hl > O15;
018 —> NIS 4 o0+ ;
N1 Hl — C12 4 ,Het

sjiech 4€° 00Go3HauaeT MOBHTPOH, TO €CTb MOJIOKI-
-TeJIbHBIH JIEKTPOH, a v 0003HauaeT HellTpHHO.

Conocraiisist 5TH YpaBHeHHS, BHAHM, UTO BHayaje
#3 usortona yriepoga ¢C!? obpasyercs H30TON a30-
Ta 7N!8 DroT mocsemnnii npeBpauiaeTcs B H30TON
¢C1% n satem B ;N!%. M3soton asora ;N!* B yc/10BHsIX
BLICOKOl COJIHEYHOIl TeMIlepaTyphbl BCTYMaeT B sfep-
HYIO PeakiuyIo C NpoToHOM (sApoM aromMa BOJO-
‘pona), obpasys nsoron xuciopopa sO' u r. m. Bea
uenb MOC/JAeNOBAaTeNbHBIX IIpeBpalleHuil 3aKaHyH-
Baercst oOpasoBaHueM requsi oHe! u mcxomHoro uso-
tona yraepoga ¢C'2, Kax Jierko BHAeTh, BCA 3Ta
lienb NpeBpallleHuil CBOAMTCA K NPeBpalUeHHIO BOJO-
pona B requil ¥ ABa NO3HUTPOHA

4H! = Het + 2 ,8° + 2.

’

Ecnu wMets B BUAY, C ONHOII CTODOHHI, Maccy
aroma Bojgopoma 1,008131 u maccy artoma redust
4,00386, a ¢ apyroil CTOpOHE!, TO, UTO B Maccy ue-
THIpEX aTOMOB BOJOPOAA BKJIIOYEHB! MacChl ueThipex
3JIeKTPOHOB H B Maccy aToMa resIHsl — MaccChl ABYX
SJIEKTPOHOB, TO 3HepreTuueckuii addexr npesparie-

HMsl BOJOPOAA B TesHil. MOMXHO OUEHHTh:, I0] yMeHb-
LISHHIO MacCCHI. A L .
JIJIst OLIEHKH STOTO YMeHBIUEHHS YuTEM .Maccy Ho-
SHTPOHOB; NIOCKOABKY Macca NO3HTpPOHA paBHa-Macce
3/IeKTPOHA, TO. OHA paBHa 0,000548. Ecau obosHa-
4yUTh MAacChl aToMa BOAODOAA, aToMa TreJHd, 3JeK-
TpOHa M TNO3WTPOHA COOTBETCTBEHHO HEPE3 my, f’lnev
Mo M Moy, TO YMeHbLIEHHE MacChl MOXHO TpeAcTa-
BUTb B BHJE COOTHOLIEHHS .

4 (my— m,_) —{(my,— 2m,_) + 2m, +

I

Tak KaK M, =M., TO yMEHbIIEHHEe Macchl paBHoO
4y — 4im,— myy,. CIefoBaTeILHO, MOMHO HAMHCATD
4.1,00813 — 4,00386 — 4 - 0,00055 = 0,02646.

Bhipaxasi yMeHbllleHHe Macchl B MeErasjeKTpoHo-
BOJIbTaX, Haf0 MOJNYYEHHYIO BEJHUHHY 0,02646 ymHO-
KHTh Ha TIepeBOAHBI MHOXHTE]D 931, TOCKOJIBKY
eIUHUIA ATOMHO MaccChl 3KBHBAJEHTHA 931 Mas:
0,02646 - 931 = 24,6 Mse. B xajopusix 3Ta BeJiH-
ypHa, OTHeceHHas K n;?aMM-agoSngy lie()n‘ﬂi{ grogxl Sg,;ri
pem rpammam),pasHa: 24,6 - 3,83 - ,

— 5,67 - 10'! kan, To ectb 567 MJIPA. Kal.

TaxuMm 06pasoM, 00pasoBaHue UETLIpeX IpaMMOB
refiHsl M3 BOJOPOAa OCBOGOXKIAeT (To ectb mpeBpa-
Laer B KHHETHUECKYIO SHEPTHIO - aTOMHBIX siaep)
OrpoOMHOE KOJIHUECTBO SHEpPrHH. CrefoBaTeJILHO, HC-
rounnkom suepruy CosiHua CIyXHUT o6pasoBaHue
reqnsi M3 BOAOPOAZ, COMPOBOXKAAIOLIEECs BBIACJE-
HHeM SHEpTHH. ‘ .

DT0 U eCTb TOT HCTOUHHK SHEPrHH, KOTODLIH TIO-
XpbIBAeT co6oil pacxoji HepriH, UsJyuaeMOoH Conn-
neM B MUPOBOE NPOCTPAHCTBO. Ecnu 66l -ynamoch
OCYIIIeCTBUTL STO NpeBpallenHe BOAOPOAA B, .FeJIHil
B GoJibllioM MaciurtaGe, B 3eMHEIX YCJIOBHSX, TO He€-
JIOBEUECTBO TOJYYMJIO Obl NMOYTH HEHCTOULHMBIM HC-
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TOUHAR SHEPFRR, TOCKOIBRY Bojopora g2l eswne, a-
ApEYep B BOJE, IPEIBBTEHHED MHOTO. .

SeseRTapHEN TIOLCIeT [ORa3EEaeT, FI0 Hpespa-
eHHe ONForo RIVIOTpasiMa BoXopoaa B [eSHd e0ve-
STOBHT COOOH BEIIENERHE FAK0r0 KOIHTECTBa SHEP-
PHFS, KOTOpOE [MONYTAETCsE Opd CrOPafdE [TB2TIATE
onroft veregar (21 - [0%) TomE yros. Onpare oCyme-

SCTRITEHAE 2TOTO Hpomecca Ha Jeiule EaTaiKABacTes
MoKz ffa 6oNeiIHe TPYIHOCTE, JaxXe B TOM CIyIat
et Gymer oOecTiedena BEICOKAR TEMIEPATYp2 B HE-
CKOMIEKO WHIIIAOHOE FPZTYCOE. .

Flpusep npeepallesns Hambosee JIErKOr® . H30-
torta ROZOPORA B FeHH MOGYIAT fccnetoBaTesel
USYUHTE BOBMOKHOCTH TeUeHAs H IPYFEX STePHBIX
peakuufl ¢ ApYrMMH H3OTOTAME BOAOPOIa- Tax
OKa3a/loCh BOBMO/KHBIM OCYIHECTBIIEHHe psiia HpO-
Heceon, AaHHEE O KOTOPHIX CBEZEHH HZ CTP. 223
g Tabauuy.

Ieranpnoe H3yyeHue SIEPHON D — T pearnrzn
FOKa3aJo, YTO HAHMeEHBUIAA TeMIIepaTypa, NpH KOTo-
pofi BO3MOIKHO ee TeyeHHe HE B (dopye eIHHHYHOIO
aKTa, a B GOABLIOM MaciuTade OIeHHBAETCH BEJIMUH-
soli B HECKONbKO MUIMMOHOB rpanycos. ITocKombKy
Kawmjad us ALEPHBIX peakuuii (ypasHeHHS KOTOPHIX
TpHecaets! Bhille B Tab/KLe) TPH CBOEM TEUEHHH
BLUIENISIeT OTPOMHOE KOJNMYECTBO IHEPrHH, HTO BJe-
yer 3a cobofi HeoOHUAHO BBICOKOE TIOBBILEHHE
TeMIlepaTypsl ¥ MTHOBEHHOE pe3Koe YBEJHUeHHEe
JABeHHd, TO KaK CJe/CTBHe STHX ABYX (baKkTopOB
TeyeHHe SACPHON DEAKUHH MOIKET. BhHI3BaTb B3pHIB. *
HekounTensio Goasoit cHabl. OfHAKo, KaK T0Ka-
3LIBAIOT JAHIBE BTOPOrO CTOJ61a, eCTb. OCHOBAaHHT
JyMaTb, 4TO B3PLIBHOI XapakTep MOIYT HMETb JIHILb
peakuuy D—D, D—T u T—T, ocransible U3-3a
MCIUICIOCTH MX-TeUeHHst Ja)ke B COJIHEYHbLIX yCJo-
BHSIX 1I¢ MOrYT TIDHBECTH K B3pLIBY.

KoanuecTso
yras B TONHAX,
TIPH CTOPAHKE

KOTOpOro

BLiACAHTCS

. CTOALKO Ke
SHepruy
G-10%

8 kkaa Ha 1 kr
HCXORMOM
cumecH
42,13-10°

Sueprcnmecmm aert
s Msp
17,6

D—D
D—

Haapanse
peaxuuy

HBLIX YCAOBHAX
3-10—% cex.
1,2.10—8 cexk.

10—8 cex.

IpoMexyTOK
3.107° cex.

BpeMeHy Teyeuns
peaKUyH B conHeY-

1 H2 4 400ty

4 24400 + 2v
oHet
JHed + gnl,

N

flaepHan peakuns

H3 = ,Het

- et

.

H

(H2 ., H2 = HO 4 (H
(H3 4 (HS = jHe# + %nt

{H! 4 H!
1H? 4+ (H2
1H2,+ (H3

4,H!
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TakuM 006pasoM, JJIsi OCYILECTBJIEHHSI B3pblBa
cMecH, HanpHMep AefiTepHs H TPHTHS (TSXKEJIOrO
CBEPXTAXKEJIOr0 H30TONOB BOAOPOAA), HeoGXoAnMa
ouelib BHICOKas HauasbHas TeMmmepaTtypa cmecH. Ha
- \OCHOBAHWH BCETO CKa3aHHOrO CTAHOBHTCS SICHBIM
IpHHUUT AeficTBHS BOXOPOAHON OGoMOL. B cmecs,
HanpuMep TPHTHS M JEiTepusi, BHOCHTCA HCTOUHHK,
BhiZlenstomHii 60JIbLIOE KOJHYECTBO SHEPTHH U MOTY-
. 1umil pasBHTb TeMIepartypy. B HeCKOJbKO MHJJIHOHOB
TpajiycoB, Xots Gbl B HexoTopoil uactu cmecu. Toraa
B 9TOil UaCTH CMECH HayHeTcsl TepMOsiiepHasi peax-
HHf, B peay/ibTaTe GHICTPOTO TEUeHHs KOTOPOIi BEi-
ZIeTTHTCS ONPOMHOE KOJIHYECTBO SHepPriH, GuiCTpO Ho-
BEHICHTCS TeMmepaTypa BOIM3H JieXallluX CJIOEB HC-
XOIHOIl CMeCH, B HHX OCYLUECTBHTCS TeueHHe peak-
LIHH M TaK OT CJIOST K CJIOI0 TOYTH MrHOBEHHO pac-
NPOCTPAHUTCSI BLICOKAS TeMNEpPaTypa H B CMeCH Ipo-
Teyer TepPMOsiiepHast peaKuHsl. .

Takum 06pasoM, TepMOsiiepHasl peaKlHs, Hauas-
LIMCh B OJHON 4YacTH HCXOAHOIT CMeCH, BbIAEJNseT
OrpOMHOe KOJNMYECTBO 3HEPrHH, PesKo TOBHINAET
TeMnepaTypy. B peaxuuio BKJIIOYaloTCs Bce 60Jb-
HIHe KOJHYECTBA CMECH; TeUeHHe siIepHOil peaxiui
6yseT MPOMCXOAUTH TMOYTH BO BCeM OObeMe CMecH, H
OCYIIECTBHTCS B3PEIB HCKJIIOYHTENBIIO GONbLION CHJIBL

ViMes B BHAY BbilesleHHe OrPOMHOIO KOJIMYECTBa
SHEepruu U HeoGBIYailHO GHICTPOE NMOBLILIEHHE TeMmIe-
PaTypHl, MOXKHO C YBEPEHHOCTbIO CKas3aTb, UTO IS
3aBeplleHHsl peaKUMH NOHANOBATCA MHJJIHOHHBIC
JoJiM ceKyHAbl, M3 ckasaHHOro OueBHIHO; YTO B3DBIB,
HanpuMep CMECH TPHTHSL M JeiiTepHsi, MOXeT.OnTh
OCyLUecTBIieH ¢ GOJIBIIMM KOJHUECTBOM CMECH, H TeM
CaMbIM. B3DLIB MOXET M3MepsThCA TPOTHIOBBIM
SKBHBAJIEHTOM B MHJIIMOHBI H Ja)Ke JEeCATKH MHJIJIH-
OHOB TOHH. : . .
B cymmuoctu B3prB BOmopopHoii GoMOHl M ecTh

224

DCYMIECTBCHNE OJHOH M3 NPHBEACHHELX Bhillie Tep+
MOSUIEPHBIX DEaKiuil, HanpuMep CMECH TPHTHA "
feiitepust (CMeCH CBEPXTSIKENIOr0 ,H3 u TsxKeJoro
\H2 Bogopoza). - .

TakuM 06pa30oM, PHHIKI BO3HHKHOBEHHs B3DLIBA
BOZOPOAHOIT GOMGHI, T. €. MeXaHH3M fAEpHOH peak-
1{d, COBEPIIEHHO HHOi, YeM B ciyuae B3pbiBd aToM-
Hoii 6om6el. Cuyia B3pBIBA BOJOPORHOI GOMOEI "MO-
weT OBITb 3HAUMTENbHO OOJblile ATOMHON NyTeM
yBeJIHUeHHUsT’ KOJIHYeCTBa B3pHIBUATOH CMECH, 4TO HE
\OIKeT GHITb CAENAHO s aroMHoii 6oMOH.

Cunia B3pHIBA aTOMHOIl GOMOHI -H3-32 NpUHIHTIA
ee JIEICTBHSI He MOKeT GbiTh yBeJWueHa MyTeM yBe-
JHYeHHS! KOMHYECTBA B3DHIBUATOTO 3JieMEHTa BbIlE
HEeKOTOpOro Mpejefia, ONpefessieMoro KPHTHYECKOH
Maccoil yeMenTa H (GOpMOIl KycKa B BHAE KOTOPOTO
OH HAXOJHTCH.

CylHocTb  JieHCTBHA BOXOpOAHOjl GOMOEI OCHO-
paHa, Kak 06 TOM rOBOPHJIOCH BEIIIE, HA HeoOXO1H-
MOCTH HAYaJbHOLO MECTHOTO NOBbLILUEHHT TeMnepa-
TYpHl MCXOAHON MacChl JI0 HECKOJBKHX MHJUIHOHOB
PpajycoB. DT0 TOBHILEHHE TeMnepaTypsl MOXKeT
6LITH OCYIUIECTBJIEHO  CrelHaJbHEIM HCTOUHAKOM
sHepruH, feficTBHE KOTODOrO OCHOBAHO Ha LenHOM
peaKuuH JeieHusi aTOMHBIX F/Ep Jenslierocss Mare-
pHaja, HanpuMep MJYTOHHA 239. BosmoxHO, uTO
STHM HCTOUHHKOM SBJISeTCS MPHOOp, aHaJOrHHHbIM
atomuoll 6omGe. Takum ofpasoM, €cTb OCHOBaHUE
CYHTATh, YYO B3DHIBY BOAOPORHOM 6OMOE!  LOJIKHO
npe/iillecTBOBaTh B Heil ABJEHHE, \aHaJOMMYHOe B3pHI-
gy atoMuoit 6oMGsl. [IpuHUUNKATbHAS cxeMa BOJO-
poxnHoit 6oMObI npeicTaBjieHa Ha pHc. 59.

[To MaHHBIM HHOCTPaHHOH TNeuaTH, HEJlOCTATOUHO
BCE K6 IOCTOBEPHEIM, sIepHON- peauuei B BOLOPOL-
1ot ‘GoMGe SBASeTCs OAHH' M3 CJEAYIOUHX Npounec-
COB: . .

15—563 . . . 25
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H® 4 HE—> ,He! 4 19,6 Mas;
JHS + H2 —> ;He! 4 o2t 4 17,6 Mos joli 6omB6. BecbMa BO3MOXHO, yTO 06a STH . H30-
Lis + H? —> Het . Tona BBOAATCA B BOLOPOIHYIO 6oM6y B BHAE CO-
s ;.7L+1 e et ,He! + 22,4 Mss. exupennit ¢ JurieM LiT u LiD, sBisiiouyxcs npH
,Li*+ H! — ,Het 4 He! + 17,4 Mss. OGLIKHOBEHHON TeMIepaType BellecTBaMi TBEPALIMH
Onuako uactoe .ynOMHHAHHE B MEYaTH o6 sanep- ¢ MaJIbIM yINBHEM BECOM. Corracio AgHHbIM 2HE
'Ol peaKiHH TPHTHA 1 AelTepH - pHKAHCKOil MeuaTH, K KOTOPBIM CIEAYET OTHOCHTBCSH'
HS 2 . - BecbMa KDHMTHUECKH, BOAOpOAHAs Gomba GoJBILION:

jHE 4 (H2—> ,Het + o2 + 17,6 MsB
€T OCHOBAHHe CYNTATHL ee HauGOJee BePOFTHO

paspylIHTENEHON CHJIbL B dopme curapbl MONKET
IJIS OCYLIECTBJAGHHSI B3pbiBa BOMOPORHOI GoMOLI;
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HiMeTh JUTHHY B HECKOJIBKO METpOB, AHaMeTp 4,5 dyra
(1,4 ™), Bec 21 1. e

O neiicTBHM BOAOPOAHOI GoMGH jaerT TpeAcTaB-
jeue HHMXenpHBeneHHas TabaHua, 3aMMCTBOBaH~
uag M3 aMepPUKaHCKOro XypHaja. OTtH faHHbE, BH-
J¥MO, CHABHO TIpeyBeJMueHbl, H K HHM HYXKeH KpH-
THUECKHil NOAIXOA, HO B 1e/IOM OHH TIOATBEePKAAoT
cleNaHHBI BhIlIEe BBIBOA O Gosbiliell paspylaroued
cHe BOJOPOAHBIX GOMO MO CPaBHEHHIO C ATOMHEIMH.
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Puc, 59. Ipununnpaabuas cxe-
Ma Bojopomioii GoMObI

K TOMY K€ eCTb JaHHbie, YTO NPOU3BOACTBO TPHTHI

(})lCYIIJ.ECTBJlﬂeTCﬁ nyrteM ofiyueHuss JHTHSL HeliTpo-
HaMy

L 4 gt = HS + ,Het.

I;um OCTAHOBUTHCS Ha CXeMe NeliCTBHSI BOLODOA-
HOji 60MGH!, OCHOBAHHOI Ha TepMOSIAEPHOH peakuus

8 H2 = ,Het + (2! 4 17,6 Mas,

'roleosugmaeT BONPOC 0 (hopMe HAXOXKAEHHS TPHTHS
(zH® uau T) n pefirepua (;H? wan D) B Bonopozl-‘

OIN
ke

Atomnas  Gomba
(A-6omGa, TPOTHJO-
Bblil  3KBUBAAEHT
20 TBIC. T)

Bonopoxauas
Gomba  (H-6omba,
p 8 pa3 mouuee
A-60MOB1)

Bonopoxnias
6omba  (F1-Gomba,
p 1000 pa3 moninee
A-6oM611)

BaphiB BOACPOAHOI 6omObl CoTl

1/, munn| 3/s KB.
(0,8 km) | muat
(2,1 xB.
KM )
1 muns |, 3 KB~
(1,6 kM) | muan

5 MHAL
(8 kM) MU

(191 KkB.

R KM)

Xe TopaaloumMy (haKTopamH,
TOMLKO B OO/BIIMX pasMepax.

15*

1 muas 3 xB.
(1,6 kM) | Muan
(8,03 xB.
KM)
2 muan | 12 kB.
(3,2 xM) | muan
(32,15 k8.
KM)
10 suap | 300 k8.
(16 xM) MHJD |
(803,84

KB. KM)

poBOXKIA eTcsl TeMH:

yTo W aTOMHOI,
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CyliecTBEHHOE OTJIHYHE PE3YJLTAaTOB B3PLIBOB BO-
nopomHofi GoMOB H aTOMHOII GOMOEI COCTOMT B TOM,
Y10 .IOCNIE B3pbiBa aTOMHOIi GOMOBEI BO3HHKAIOT pa-

" IHOAKTHBHEIE «OCKOJIKH», 06pasyloliue PaLHOaKTHB-
- Hy10 NBUIb; TIPH B3PLIBE BOAOPOAHOI GOMGBI «OCKOJI-
KH» BO3HHKAIOT TOJBKO QT 3amaJja, oT npHGopa, Ko-
TOpHIT Ha 0ase LENHOI peaKkUMH. JeJIeHHs BEI3bIBAET
MeCTHOe NOBbIILIeHHe TeMnepaTyphl. Ecnu sgepuas
peaxiuust, Jiexalasi B OCHOBE HeliCTBUA BOLOPOIHOIN
GOMGOEL, SIBJISIETCS B3AWMOMEIICTBHEM TPHTHS U Aeiire-
pua ¢ ofpasoBanHeM rejus ¥ HellTpOHa, TO moce
B3DHIBA-BOXOPOAHON GOMOB! MOXKHO OXHAATH BO3HHK-
HOBEHHS MOIIHOrO0 TMOTOKa HefiTPOHOB, MOTyLIEro
B PasjHyYHBIX NpefmMerax HHAYLHPOBATH HCKYCCTBEH-
HYIO PafiHOaKTHBHOCTE. BONpock! 3a1uTsl OT nocJen-
CTBHS B3PhIB2 BOAOPOAHOH GOMGHI aHaJIOTHYHHL. TeM,
KOTOpHIE CTaBATCS OTHOCHTEJIBHO 3aLUUTHI OT NOCJIeN-
CTBHH B3pEIBA aTOMHOIt GOMObL. -

B 3apyGexHoil meuaTH HeOLHOKPATHO YNOMHHa-
JIOCh 0 GOEBBIX paIHOAKTHUBHEIX BelIECTBAX. DTHM
TeDMHHOM 0603HAYaIOT pPaliNOaKTHBHBEIE BeLIECTBa,
B YaCTHOCTH, <OCKOJIKH», OOpasyiolyecsi NpH neje-
HHH TSXKEJBIX aTOMHBIX sep, MpeAroJaraeMbie s
HCTIO/Ib30BAHHS, HanpHMep, B (opMe NbUIH, TPOTHB
BOOPY’KEHHBIX CHJI M HaceJIeHHs] IPOTHBHHKA., Cpeau
TaK¥X BelllecTB oOGpallaeT Ha cebs BHMMaHHe Ko-
Banbr (27C0%°). PapuoakTuBHblil KOBaaLT P -aKTH-
BEH M HCMycKaeT ramMma-uanyyenue, Ero nepuoa mo-
Jypaciiafia 5 Jier H OH CPaBHHTENLHO JIerKo o6pa-
8yercsi M3 NPHPOLHOro KoOaIbTa. NMpH OGIyueHHH
€ro HelffTpoHaMH. . .

Onsako npuMeHeHHe paAHOAKTHBHHIX BelleCTB
HATAIKHBACTCSt Ha- Te 3aTPYRHEHHS, YTO HCHycKae- -
Mbl€ 3THMH BeIUECTBAMH TraMMa-H3NyyeHHs, o6jia-
Raioure Gosbluofl NpoHHKalWell CNOCOBHOCTDIO,
onacHbl AIs OGCHYXKHBAIOWEro NepcoHata. dtH: pa-

[HOAKTHBHBEIE BeLLecTBa [IPEATIONATalOT HUCNOJb30-

‘paTh B CHapsfax HAH HHBIM TIyTeM ZIJIA 3'36PaCb|-

BaHHST K NMpPOTHBHHKY.. ) )

B unoctpanuoil neuaTth coo6IaNoth 0 K00aJIbTO-
poit GoMGe, KoTopasi mMpeAcTaBisieT coGoli’ BOROPOA-
Hylo GoM6y, B 0GOMOUKe KOTOPOHl HAXOAWTCS MHOTO
koBasbTa B BHAE JU KOOaJbTOBOH CTajlH WIH B
(opMme KOBANBTOBHIX coeup.mienuﬁ. O6pasoBasiunecs
npH B3phIBE BOAOPORHOH GoMOBL cgospnﬂme Heii-
TPOHE B MOMEHT PasBHTHS A/IEPHOil DeaKuuH HIH
yxe B NOCJeLyloliee BpeMs B rasoBOM obsake 6y-
LYT TIOTJIOIATECA KOBanbToM, H TpH 3TOM BO3HHK-~
HeT PalHOaKTHBHBIIT koGanbT. TakuM 06pasoM, KO-
GasTopasi GoMGa, BEPOATHO, FBJSETCH BOAOPOAHOH
GomGoii, Npu B3pLIBE KOTOPOIl ofpasyercsi O4YeHb
MHOTO PafHOAKTHBHOI TbLIH, COCTOALIEH 13 «OCKO.-
KOB» JEJeHHs TAMEJIBIX aTOMHBIX SAep ¥ pafHoaK-
THBHOTO KoGaibTa, ClieNoBaTellbHO, TIPH B3phIBE KO-
6aibTOBOlt GOMGbl BOSHHKAET PafHOAKTHBHEM KO-
6asbT, a N0 B3pHIBA KOGAJBT B B6omGe OblI He ng-
JHOAKTHBHBIM H He NPEeICTABISI ONacHOCTH AJs 00~

WBAIOIIETO INepcoHala. .

cn)lgxpasenquun Boo%y)xeuublx CHJI KpYyNHeiluxX Ka-

MHTaJIMCTHYECKUX TOCYHAapCTB raagHoe BHHMAaHnue

yIe/iseTcs aToMIoMy H TepMOSACPHOMY (Bouopolé:
HoMy) Opy»uio, paspagoTke LEJIOH CEpHH ero o -
paslloB, OTJHYAIOWUXCS PasiHiHON B3PBIBHOI MOLL
HOCTBIO, @ TaKiKe paspaboTke crocoGoB HCIOJb30Ba-
HHSL ATOMHOTrO M TEPMOSJEPHOro OpyXHd aBua-
nueit, QuoToM, apTHIUIEpHEM M peaK’l:HBHbIMH cpell-
CTBaMH. o ) ’ .
Coserckue Boopysxennsie CHIB TaKiKe HMEIOT Te-
nepb pasHooOpashoe aTOMHOE H -TepMOsiiepHOe ggg;
Xite, MOLHOE PAKETHOE H PEAKTHBHOE BOOPY:El e
pasHBIX. THIIOB, B TOM: YHCJE PAKETE: JalbHero Jew-

CTBUSA.
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B cooTBercTBHH € MJIGHOM HAYYHO-HCCIEAOBATENb-
CKHX M 3KCHEepHMEeHTaJbHbIX paGoT B 06/acTH aToM-
HOIl SHepTHH B Hallell cTpaHe GHUIM NPOBEAEHH HC-
‘nbiTaHHS HOBBIX THIIOB aTOMHOTO H TEPMOSAEPHONO
OpyKHSl. OTH HCNBITAHHA TOJHOCTBIO ONpaBANH
COOTBETCTBYIOLIHE HayYHO-TeXHHYecKHe pacueTsl. Onu
NOXa3aJH TaKkKe BaXKHble HOBbie JOCTHXKEHHS CO-
BeTCKHX VYUEHEHIX M HHXeHepoB. ONbITHHI! B3pLB
BOZOPOAHO} GoMOb (B koHue 1955 roma), cGpolien-
HOH C caMoJieTa, OblI CaMBIM MOIIHEIM H3 BCeX
" B3PLIBOB, NPOBEJIEHHBIX A0 CHX nop. B measx mpen-
OTBpAIUEHHST paJiHOAKTHBHBIX BO3AECTBUIT B3pHLIB
6blT TpouaBefieH Ha Gosbluoil Beicote. Ilpu 3TOM
NPOM3BOMUIHCE UINPOKHE HCCNELOBAHHS 1O BONPO-
caM 3ailuTH Jioaeil.

Haumm yyeHLM H HHKeHepaM yAajoch NpH Cpas-
HHTRJIBHO HEOOJNbLIOM KOJNHYECTBE HCIIOJb3YeMbIX
SIIEPHBIX MaTepHasioB NOJNYYUTb B3PLIB, CHJa KOTO-
POTO paBHa CHJe B3PbiBA MHOMMX MHJIJIHOHOB TOHH
OGBIYHEIX B3PHIBYATHIX BELIECTB, # OHA MOXET GHITh
3HAYHTEJIBHO YCHJIEHA.

Coserckuil Coio3 HHKOMY He YrpoMaer ¥ HH Ha
Koro He cobupaercs Hamnamath. Ho ecow arpeccus-
HEIE KDYTH, YNOBasi Ha aTOMHOE OpPYXKHe, pellHJIHCh
6ul Ha OesyMue H 3aXOTEJH HCIBITATb CHAY H MOIb
Coserckoro Colo3a,— TO MOXHO He COMHEBATHCS,
YTO arpeccop OYAeT NMOAABJEH TeM e OpyxHeM H
YTO TOTHOHET He «MHPOBAs LUMBHIIH3AUHA», CKOJBKO
Obl OHa HH TIOCTpafaja OT HOBOIl arpeccuu, a MOTHG-
HET NOANHMBILAA KallHTAJIHCTHYECKast CHCTeMa, KOTO-
past yxe OTKHMBaeT cBOil Bek!

KoHeuHo, BOIHHKHOBEHHE TPeTbeil MHPOBOI BONHLI
B COBPGMEHHBLIX YCJIOBHSX, KOTZA MMEIOTCS TakHe
BHIBl ODYXHSI, KaK aTOMHEIE H BOZOPOAHbIE GOMGHI,
a TaKxe CPe/CTBA HX JOCTABKH; HajibHie GoMGap-
JHPOBIIMKH ¥ OaJIMCTHUECKHE DaKeTH, KOTOpHIE

230.
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MOPYT ‘foéraButt yKasaHHoe oOpyKue B Jlé050u
MYHKT 3eMHOTO llIapa, MOBeJOo 6u x ropasgo bonee
THKeJBIM UEJOBEYeCKHM MKepTBaM, K HeCpaBHEHHO
GOJIBIUIAM MATEPHANBHEIM TIOTEPSIM, K YHHUTOKEHHIO
KpYTHeilllHX TOPOAOB M MPOMENIIEHHEIX ugm‘pOB:
K paspyLUeHHIO LeJbX PailoHOB H obaacrelt, 0CO
GeHHO B CTPaHaX C BHICOKHM HpPOMBIVIEHHEIM pas-
BUTHEM H GOJBIIOH INUIOTHOCTHIO HaCeJeHH:.

Hasnnune B Coserckom, Coroze aTOMHOTO H BOJO-
POMHOrO OpYHs elle Gosee YKpenJser ero oGopo-
HOCNOCOGHOCTb, TOBHILAeT pojib COBETCKOro rgcy—
napctBa B ero GopbGe 3a Mup BO BCEM MHDE. TO-
POHHMKH aTOMHOIl BOIiHbl B KanHTaJnCTHYECKHX
cTpaHax HOJIKHBI 3HaTh, 4TO B Hallle BPEMs Heélbax
BOEBATb, HE NOABEPrasCh OTBETHEIM YAapaM. LCIH
xouelllb HAHOCHTb aTOMHbiE yAaphbl MO NPOTHBHHKY,
10 6yAb FOTOB TOJNYYHTb TaKHe K€, a MOXET GHITD,
1 6GoJiee MOLUHBIE YAapbl C €ro CTOPOHEHL .

3a nocjeHHe TOAbl B HallHX CYXOMYTHBIX BOH-
cKax, aBHaimH ¥ (JioTe NpoBeAeHa Gosbliast pa601;a
10 0GyueHHIO BOHCK HCKYCCTBY BEACHHS 60€eBLIX Aei-
CTBHIl B YCJOBHSX npwmeﬁﬂeﬂussxla'ro‘\moro opyxusi H

HOBBIX CcpeficTB G0pbOLI

npg)}géwcme Bo%pyx(en:ﬂme Criet crnocobnBl  Ha-
[IeXHO 3aLUMINATD HHTEpechl Hallel PopuHbl, 4TOObI
HMKaKas NPOBOKallus Bparos He 6bla U1 Hac He-

OKH L aHHOI.

21. ATOMHYIO .SHEPFPHO HA CAY)XBY YEJIOBEKY

" Myl sTBsIeMCS CBHETEISMH TEXHHUYECKOH PeBoJiIo-
¥ He MeHee SHAUMTEJBHOM, 4eM OTKDHITHE SjleK:
TpHUECTBA WM H30OpeTeHHEe  NapoBOd MalIAHBL,
OpJiajieHne ATOMHOIL 3Heprueii — sipKoe CBHACTEJIb-
CTBO TOPXKECTBA UeJOBEKa Haji CH/IAMH TIPHDOLEL
Her Takoro H3BECTHOrO HaM HCTOUHHKA SHEPTHH,

231
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[T i oma )
-KOTOPBIN ' GBI :6bi TAKHM e HekcTo
UHM, KaK-iipa atomoB. Ecau yue
4TOMHOIT 3HEPrHH B OKpyKaiolem
) ;;gﬁ;}ég Hoirécqepnaemm, CTaHOBUTCA SICHO

ACTBO H3Me I
Mouttioe : HeHHST NPHPOALI
JHocturuyreie B Copercrom Coio

"BHTHH £ ? e

Tenemexﬁgggu g;ﬁg}g:; PAIHOXUMHI, aBTOMATHKH,
’ HHKH H . o

HayYKH B TeXHHKH Io ApPYrux orpacaeil

PaGoTH O HCMOJB30
HEBIX LeJasax.

B Haleu C]paHe V)Ke HaKoOIlJIeH 0.
b 6 JILLUIOH OIMBIT

J1a ‘

o mg;: lrvgé%ﬂoro TIDHMEHEHHS] aTOMHOH 3HepruiL..

newnh e B é‘ba Mockse paborana ceccns Axa-

M0 BONIPOCAM MHpH
BaHusa sINEPHONl 3He opeHLA Mpose:
prid. dta KoH(epe

Auina B GopMe mJieHa B sacemami
PHBIX 3aceaaHuii u i

X : 3aceflanuii

Aéﬁﬂg ;aegﬁuﬁx, OPraHH30BAHHEIX OTHC/IEHUSMU

! XUMHYeCKHX HayK

MaTHYECKHX- HAyK, Tex: T Jueo-Mate:
'HHYECKHX Ha

e y YK H 6HojorHYe-

Mgg*oﬂiﬁ}x;?) 9THX 3acellaHkaX GBYIO 3aCAVINAHO

B COBETCKHX YUEHBIX C

) ‘ N0 OCHOBHEI}

I‘Pc:gpocalvf MHPHOTO HCMIONb3OBAHHS SAEDPHOf He hf

pas, IvHa KOTOPBIX GbI;IIH NoAPOGHO o6CyKmeHbl ny?ﬂ

N]{)eX{EHEHHS{ FIEPHOH SHEPIMH B MHpHBIX ue.néx

s NYHapoLHash HayYHO-TeXHHUecKas KOHC])epeHL(Hﬂ.

v bix B JKewee B asrycre 1955 r. pacemorpena

LIHe HamnpaB/eHHs [PaKTHYECKOro- anuorop »ch-

TOIb30BAHUS sMEPHOH SHepruH. KaKoBhl ke -5TH

Hanpassenus? KpaTko u ;
. X M :
éom?mux_ voierq 0XKHO paa6prb Ha TpH

L. DnepreTuka: : Y
. a: 1) - aToMuble

1 aJjieK ;
g) TPaHCIIOPTHLIE YCTaHOBKH ¢ mep,uzl:;;w:l{{(;mu‘!
‘Hgm;z. N1apoBO3kl, MAPOXOAHI, JIEAOKOMIb, nousongg‘
IKH; camofieThl; 3) mpsiMoe npeBpauienye aHepe'

232 -

UHMEIM. H Moty
CTb, YTO -3anackl

BaHHIO aTOMHOIf SHEPrHH B MHD-

HaC MHpe npak-*
Kakoe %,
noayuun :

3¢ yClexH B pas- -

BBOJHIIH IUHPOKO pPasBEpHYTDb”

T T s A A T

.

Puil M3JYueHHs B SNEKTPHUECKYlo: aTOMHbIE Jié-
MeHTBl, GaTapen. '

I1. MeueHsie aToMbl VA HAay4HOro HCCJIeIOBAHUS
} TpAKTHYECKOro ycnobsopanus: 1) Guojorus:
ce/lbCKOe X03s1iicTBO; 2) MeIHLHHA; 3) XuMHd H XH-
MHuecKasi TNPOMBILIEHHOCTb; .4) MeTaJ1ypris;
5) aBTOMATHKE H TeJCMEXaHHkKa, 6) reomoruueckast
pa3Be/ika H ONpefiefieHue Bo3pacta IopoJL.

-{11. Usnyuenne AJi HAYYHOTO HccjaefoBaHus H
NIpaKTHUECKHX LeJIeH: 1) znedexTocKOnUs; 2) menu-

muHa; 3) CTepHJIH3alHs; 4) xuMHsl M XUMHYECKad
5) reosorpueckas pasBenKa;
7) ceeralnecs

NPOMBILIIEHHOCTb;
6) aBTOMATHKa H TeJIEMEXaHHKa,
cocTaBshl H T. A.

Baajess AaTOMHbIM H TepMOSAEPHEIM OpyKHEM
pasiHUHbIX  BHAOB, Coperckuit Co103 HEYKJIOHHO
BLICTYNAeT 3a 3anpelliese aTOMHOro H TepMOsiAep:
HOTO, OPY’XHsI H MHpHOE HCMOJIB30BAHHE aTOMHO#H
SHepru# H HEenpepLiBHO paGoraer Hax npo6eMont
IPaKTHYECKOr0 MHPHOTO HCMONB30BAHUS  SIEPHOH
SHEpIMH.

MbI SBUANCH CBHAETEJIIMH TOrO, 410 B Cogert-
ckom Coiose 27 wmions 1954 r. nauaja paborark
nepsas B MHpE 3JIEKTPOCTAHIHI na 5000 xBT Ha
slepHOM TrOpIOUEM. ’

PaGoralomas B Hacrosiiee BpeMsl nepBast aToM-
Hast aJekrpocrannus COBETCKOrO Colo3a COCTOUT H3
peaktopa C rpagurOBEIM saMe/mTeNeM H “ypaHo-
BHIMH CTEPXKHsIMHM oOlueil Maccou 550 Kr. YpaHoBbIe
CTEpIKHH COCTOST H3 ypaHa, - 06OrallleHHOTO H30TO-
oM U2, KoTOpPOro COAEPHKHUTCS 5%. .

TerwioHocHTeNieM — ABJIAETCH JMCTHJIIMPOBAHHAS
Boza, Koropas TOX GonplunM  AABJCHHEM OMBI-
-BaéT ypaHoBbie TPYCbL s peaxropa BOAa, HMeElO-
wast’ 'remnepaTypyz26‘0—‘~270°, noctynaer B mapore- .
HepaTophL. Kaxaptii naporeHepaTop COCTOHT M3
: ’ . 233
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fioforpésatesia Boabl, HcrdpiTéast Bofbl # rdporé.

. perpesaresi. [Ipoxomsi uepes naporeHepaTope,
BOAA [IEPBHYHOrO KOHTYPa OTAAET, TEIJIOTY ABHXY-
wieficst eff HaBCTpeuy BoJe BTOPOrO KOHTypa M Ipe-
Bpaulaer ee B map (TP rpymnH IaponeperpenaTte-
Jeit npousBogaT B uac 40 T. mapa npu Temneparype
255—260°). LlupkynsiuuoHHEle HACOCH (IPH MOJHOI
MOLIHOCTH CTaHUHH TPH paboTaloT, OJWH B pesepse)
obecneunBalor pacxoj Bomel okono 300 T B uac.
OHH mnepekauHBAIOT OXJAXAEHHYI0 BOAY OOPATHO
B peaktop. Tak 3aKaHuMBaeTcs LMKJI oOpalleHHs
NIEPBHYHOTO TENJIOHOCHTEJSI,

Boga, npoxoxst uepes peakTop, CTaHOBHTCA pa-
auoaxtueHoil. [ToaToMy Bce sJeMeHTHl NepBHYHOrO
KOHTYpa OKPYKeHHl CIelHajbHOi 3amuTol, npen-
oXpaHsioLieit 06CTyKUBAIOLIKI NEePCOHAJN OT $ajHo-
aKTUBHBIX H3JYYeHHIt.

Bropuunkiil TennoHocuTens (Map) yie He paiuo-
axruseH. O6pasoBaBliuiicss map nomnagaeT B TypOu-
HY, KOTOPasi NPUBOAMT B IBHMKEHHE 3JIEKTPHUECKHH
resepatop MouHocteio 5000 ker. OrtpaboraHHBI
TIap OXJaxXAaeTcss B KOHAEHCATope, U MOJydalo-
1ascs TaM BoAa (KOHIEHCAT) nepeKauuBaeTcs Ha-
cocaMH B NOAOTPeBaTellb NaporeHepaTopa.

PeaxTop noMelaercsi-B repMeTHYECKOM CTaJBHOM
HuJHEApe. DTO II03BOJSAET CO31aBATH BHYTPH peak-
TOpa 6/1arONpHATHYI0 aTMochepy HHEPTHOro .rasa
(resusa uau asora).

Buosornueckas sainyTa o6C/yKHBAIOILErO Nepco-
Haja ofecneunBaeTcsi BONSHBIM CJOEM TOJILHHOMN
100 cm u Geronuoli creHolt TosumHoit B 3 M. Kpome

. TOrO, B BepXHell YaCTH peaKkTopa SaIiuTa. OCyLIe-
CTBJIAETCA TPa(HTOBLIM , OTpa)kaTesieM, CTaJjbHOM
KDBIIKOH M UYTYHHOHl IUIMTON TOMILMHOE 250 MM.
Peakrop cuaGxeH 22 peryiupyioliMMH CTepX-

usamu. Vs HUX ueTbIpe CTepXKHs MOMLepKHBAIOT MO~

joCTb PeakTopa Ha HYXKHOM YpOBHE C *mlmoecw::
no 3% u 18 crepxieil u3 kapbupa Gopa np % 2
anaueHbl JJISL KOMIIEHCALMH MOCTENEHHOro BHIT pHa
aus U2, Peryaupyolliye CTepMHH -no.mnsmeubulcm
7pocax M NepeMeiaiores ¢ TIOMOLLBIO ycho:rTaH:
ynpaBJsieMbIX C UEHTpasbHOro [YJBbTa JEKTPO ra-
K. ABTOMATHYEOKOE YTpaBJeHHE peaxkropoM 71
LIeCTBJISIETCA MEXaHH3MOM, nepeaBUralonuM cTep -
i DTOT MEXaHH3M CBfi3aH C HOHM3ALHOHHBIME K

" MepaMH, PACTIONIOXKEHHBIMH 86JIM3H AKTHBHOH 30HbI

peaktopa. Kpome Toro, uMeloTCs ellle ABA creg:g:g
apapHilHOll 3aIHUTHL. [Ipu moCTynJeHH: aBapHi r
chrHajia 9TH CTepXHM majalior B AKTHBHYIO 30HY
annapara M NpeKpaulaloT LUenHO Tnpolecc. sior
[Ipu samene paGouero Kanala ero OTCOeN or
oT oxJaxKHaiomiell CHCTeMbl; ¢ TOMOLIBIO KpaHa p - .
Gounil KaHaJ TIONHHMAIOT ¥ OTBO3AT B cnelmam;‘}{% >
XpaHu/Mie. YnpasJienne NOABEMHEIM KpaHOMa go_
H3BOJMTCS U3 MOMeLLEHNH, SAIIHILEHHOTO OT pal
TUBHBIX H3JTYyUeHHH.
aKI'Iepaa';{ a?gltmaﬁ snerpocranuus CCCP ;)Hansl;
Memaercs B Tpex 3AaHUAX. B raaBHOM 3[4 "
HAXOMSTCS ANepHbI PeaKTop, naporenepampm,a :HH
cochl ¥ gpyroe ofopynopannue L 0BCHyKHBA -
CTAHIMK H /15 IpOBefeHHs HayUHbIX H HH)XEHEPH i
nccsiemoBaHuit, Tam e pasmelnaercs H TYyJ T
yOpaBJieHHst CTaHLHH. Bo BTOpPOM 3HaHHH ycTagoa_
Mepi: mapopasi TypOuHa € SJeKTPHUECKUM ri}; gﬁ_
TOpOM, BJIEKTPHUECKOE pacrnpele/uTeipHoe  ycTp

' ’ ] J OTHO-
. CTBO, KOHIEHCATOp M ApYTo€ ob0pyROBaKHe,

camleecss K KOHTYpY BTOPHUHOIO Tennonoon;;g
(napa). Haxoueln, B TPETHEM 3LaHHMH pasMelld o
BeHTHJASLHOHHEIE YCTPOHCTBE, Heo6XxonuMble s BIO-
Gpoca: B TPYGy PamMOAKTHBHEIX rasoB, BbLIeJS
wuxcest npu pabore AAEPHOrO peakTopa. —
Sipepubiii peaxTop MOMELLACTCSH B UEHTP
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sajie [IVIaBHOro 3faunud. Ero ‘BepXHASA 4YYryHHas

IJIMTd HAXONMTCSl Ha YPOBHe fojia, uTO obieruder
ofcTyxKiiBatne KaHajoB ¥ ux sameny: Hacocwl nep-
BUYHOTO TEIJIOHOCHTEJIST, NOJLEPIKHBAIOIIHE B JH-
CTHJAKPOBAHHOII Bofe HeoOXoAuMOe AaBJjeHHe, pac-
NOJIOXKEHB! B HHXKHeM 3Taxe. Tak Kak Hacoch 3TH
NepeKkavynBaloT PaflHoOakTHBHYIO BOAY, TO OHH Haxo-
JSITCS B NOMeLUEHHH; 3AILHIIEHHOM TOJCTHIMH GeTOH-
HeMH  cTeHaMu. TOJICTBIMM CTEHaMH ' OKPYKeHsl
TaK:Ke TOMELIEHHUS, Tie HaXOAATCS daporeHepaTopsl,
TI0 KOTOPLIM NPOXOJHT aKTHBHAs BOJA.

B BepxHeM 3Ta)ke, CrpaBa OT INIaBHOrO' BXOHa,
pasMmelleH IJIaBHBEIT NyJbT YIPaBJieHHs CTaHUHUH.
ABroMaTH3alusl YNpaBAGHHS BCeMH  3JIeMEHTaMu
mpoliecca JoBefeHa O BecbMa BbICOKOTO YPOBHL.
Ha nysnsre ynpapjieHHst CTaHIUMH OTEPATOP MOXKET
no npuGopaM CJIeAHTE 3a paboTOll KaXAOro npoMe-
JKyTouHOTO 3BeHa. Tlepes ryasamu onepatopa Haxo-
ISITCS M3MEPUTEJIH MOLHOCTH H YKasaTesH MoJoxe-
HHsI PeryJHpYIOIUX cTepHeil; mpuOoOpLl, oTMevaio-
Ilide TeMIepaTypy, AaBJeHHe M KOJHUECTBO BOIH,
npoTexaioueif B KaxnoM H3 128 pabouux xaHanioB
peaktopa. 3mech Xe ONEpPaTop MNoJyuaeT OBeXeHHS
0 IaBJieHHH Tapa, HAyilero B TypOuHY, O padoTte
BCEX HACOCOB M NaporeHepaTopos.

B cooTBeTcTBHM ¢ MOKasaHHsIMM NPHGOPOB, onepa-
TOp, HAXOASCH Y NYJbTa, MOMXET YCTPAHHTb MOTYLIHE
BOSHHKHYTb PasjiHuHble Henosanxu. Ho paxe B ToM

. Cllyuae, ecqH Obl OMepaTop He NPHHAJN HeoGXOZHMBIX
Mep, aBapHs He NPOM30ifi[er, TaK KaK aBapHHHHeE
CTEPIKHH CAMH ONYCTATCS B PEAKTOP H OCTZHOBSAT
LeNHOjI TpolLece.

" Ha. ocofoM 103HMETPHYECKOM TNyJbTe HAXOHATCS

TpHOOPE], CHPHANHU3HPYIOLME O ' HAJHUYHM CNAcHBIX
PajMOaKTHBHBIX H3JyUeHHH B DPA3JHYHBIX NOMeIle-
HHAX 3JEKTPOCTAHUMH. Oneparop BCerga 6y11éT npe-

JyNpexieH CBEeTOBBIM H 3BYKOBbIM CHTHAJaMH, B
KaKOM . IOMEIeHH) H3JlyueHue MpeBbiliacT n?pmy.
Kpome TOrO, B ITOM TIOMellieHHH aBTOMAaTHUeCKH
SCTIBIXHBAET KpacHas Jiamna i 1aeros 3BYKOBOI CHT-
Hagamioaxmsnaﬁ OblIb ® Taskl, OTCachliBaeMble ’us
roMelienuii 3NEKTPOCTaHIUKH, NOCTYNAIT B mgcox)x;
Tpy6y M BbIGpachHBalores B atmochepy. bmco;ﬂ
TpyGbi = rapaHTHPYeT , MOJMHYIO GesonacHoCTb. I
OLIEro HaceNeHHsT.
OKIEI}ZK aang;‘)oabe OBCJIyKHBAIONIEro TNepcoHasa péi-
GoTa CTAHIMH He OKasblBaeT BPEJHOro prusuus, 3a
pce Bpemsi palOTHl ATOMHOH 3JIeKTPOCTAHIMH  HE
6LL10 HU OAHOTO CIyuas nepeolJydeHus fepcoHasna.
[Iuranue: BCEX arperaToB CTaHUHH TIPOH3BOAKTCSH
sa cuer BbIpabarThiBaeMoil eio 9/IeXTPOIHEPTHH:
Onuaxko 8 cjydae asapuu B 3JIEKTPUYECKOH CeTH
NETaH¥e BCEX MeXaHW3MOB H npubopoB agfrorwané-
yecKH Tepeksiouaercs Ha aKKyMYJISITOPHYIO aTape;i -
DJieKTpHUECKas SHEPrus aTOMHOH 3JIeKTPOCTaHIL i
fiocTynaer Ha TpaHC(OPMATOPHYIO  MOACTAHIKIO,
BKJIIOYCHHYIO B Oflllee BHICOKOBOJLTHOE KOJBLO.
3a mepBHIi TOR coeit paGoTHl 9Ta 3JIEKTPOCTaH
uust mana crpae 15 MiH. KBT-IL Pacxon ypaua B
CYTKH COCTaBJIfAeT 30 r. IToJ0oXKuTEIBHbIH om>1r6pa-
GOThl TepBOi aTOMHOM 3/1eKTPOCTAHLAN NaeT O H;-_
AEXXHBalOLLKe JaHHbE A/ NPOEKTHPOBAHHS ¥ CTPO
TeNbCTBA HOBHIX. ATOMHBIX /IEKTPOCTAHIIAI, KOTOpHIE
JMeloT BavKHOE 3HaueHHe JJIs pasBHTAL Hameit sHep-

TeTHKH. ) ) o
MaBecTHO, UTO B HALIM JHU . OCHOBHHIM HCTOUHH-
’

KOM SHEpIHH CJIYXKHT OpraHHUueOKOe TONAMBO (Yrodb, -

netrb, TOpH M TS M) .

%O nankby, JKeHeBCKOll HAYYHO-TEXHHUECKOH KOH

(pepenniuy, B Hactosllee BpeMs B nepenoamx;my-

CTpPHANbHBIX CTPAHAX Mypa: eXXETOAHOE TOTPe JIeHHE
. \

, oo

Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0




Declassified in Part - Sanitized Copy Approved for Release 2013/04/02 : CIA-RDP81-01043R001900020014-0

SHeprux Ha AYyIy HaceJeHHs COCTaBJser OT 23 no
.54 xpr-u; npuuem 80% Beeil MPOM3BOAMMOII B Ha-
cTosilliee ‘BpEMsl JlePrHH TNOKPLIBAGTCH 33  CueT
yras, HedTy H rasa (yxe ceifuac €XeroaHo CXH-
raercst oxoao 1,7 Maph. T. kamennoro yras). Ilo-
Tpe6GHOCTb B JHepruu OHICTPO pacrer. ITo TéM Xe
NIaHHBIM, MHPOBOE MPOH3BOACTBO 3JIEKTPOSHEPTHH
ynsaunsaercs 3a 10 ner n yaecsrepsiercs 3a 33 rona.
[Tpenronaraercs, 4TO K 2000-My rofy MHpOBbIe
‘SHepreTHYecKHe NMoTpeCHOCTH BO3PAcTYT MPHMEPHO
B TpH pasa.

Mupopoe [pPOU3BOACTBO THAPOIIEKTPOSHEPTHH,
B HacTosillee BpeMsi HOKphiBalolee Juwb 1,5% Beeit
noTpeGHOCTH B 3HEPrHH, 3HAUMTEJIBHO BO3DPACTET
K TOMY BPeMeHH, HO BCE 3Ke COCTaBHT He Gosee 15%
oT Beceil notpeGHoctH. Ecnm ke PocT mOTPeGHOCTH
B SHEPIHM YJOBJETBOPATbL 3a CUET OPTraHHYECKHX
TON/IHB, TO MOTPeGyeTCsl CXUraTb €MKEerOJHO 71—
8 MJpA. T KaMeHHOro yrisl. Mexay TeM, TONIMBHbIE
pecypchl B OTAENBHEIX CTpaHaX B HACTOsilee BPeMs
yKe 3HAUNTEJBHO MCTOLIEHBI, AOOBIUA YIVist H HedTH
OCJIOXKHSIETCS] ¥ CTOHMOCTb HX YBEJIHUHBAeTCs.

Tlepen MHOTHMH CTpPaHaMH yxe cefiyac peaJlbHO
BCTaeT 3ajaya BBHAY MUCTOLIEHMS 3aNacoB TONJIHBA
HafiTH # WCNOJIb30BATh IPYDHe HCTOYHHKU SHEepPrHH.
Slmeprasi SHeprusi NpH3BaHA CHIrpaTh BaXHYIO DOJb
B paspellieHHH 3Tofl npobJeMbl.

CTOMMOCTb SiIepHOH 3SHEPTHH C MPOTPeccoM TeX-
HHKH OylIeT yMeHbIIaThCsl, 3aMackl e ypaHa M ToO-
pust Bejiukd. KosmuecTBo 3Hepriu, KOTOpoe ‘conep-
JKHTCS B PasBeJaHHBIX 3amMacax 3THX 3JIEMEHTOB, BO
MHOTO Pas3:MPEBHILACT KOJHYECTBO IHEPIHH, COACP-
Kallleecss BO BCEX APYFMX ee MCTOUHHKAaX.

CepbessbiM  NPEUMYLIECTBOM — SIEDHOTC  «TOpIO-
yeroy» mnepel BCeMH APYTHMH BHAAMH TOPIOYEro siB-
JISIeTCA er0 BLICOKAsf SHEProeMKOCTb. DTQ NQ3BOJAET

Hefosib30BaTE SAepiyio SHEPritio 8 pafiondx, sHauH-
TeJibHO y,ﬂ.aJIEH}IbXX OT MeECT 11061)1‘!1{ ypaaa WJIH TO-
pusi, TaK Kax ‘PPAHCNOPTHPOBKA SIAEPHOTO «ropio-

“yero», TpeOyeT OTHOCHTEJIBHO MaJo 3aTpar.

Ha npocropax Cubupu Coserckuit Coto3 pacno-
jaraeT PasHoOOPasHEIMH NPHPOAHBIMH JnepreTHye-
ckumu pecypcamu. Ha Gukaiiiue JecAaTHIeTHS
{MEIOIUXCA ¥ HAC SHepreTHHecKHX pecypcos GyneT
nocratouno # B Emponefickoit yacru - CCCP, Ho B
HeckoJibKo OGoJiee OTAAJIEHHOM Gynylem saepHad
SHEpTHsi MOXET OKasaThCs TeM ' IpaKTUUECKH HEHC-
yepnaeMbiM H OTHOCHTEIbHO JelleBbIM HCTOUHHKOM,
KOTOPHIl o0ecneynT HaobuHe SHEpryHH B STOH HacTH

aHHL .
CT% crathe «HeKoTopbie BOMPOCH Pa3BUTHA aToM-
uoii aneprernku B CCCP» araneMuk U. B. Kypua-
TOB yKa3blBaer, UTo Halo CO3ATH sfepHylo Snepre-
THKY, KOTOpas 10 kpaiineii Mepe s yCAOBHH eBpo-
nefickoit uactu Corosa OyAeT sKOHOMHuUECKH 6oJee
BLITOALIOH, HeXeJH yroabHas JHEepreTHKa.

B Coserckom Coiose HameueHO [OCTPOMTH Kpyn-
Hble aTOMHble 3JIeKTNOCTaHUNH MOLIHOCTBIO TNIepBOE
BpeMsi OKOJIO 400—600 THiC. KBT KaXAad; TOJIBKO Ha
KpYNHEIX aTOMHBIX 5JIeKTPOCTAHIUAX MOKHO JOCTHI-
HYTb 3KOHOMHYECKH BHICOMHBIX nokasareJei.

B nsruaere 1956—1960 rr. Hameueo TIOCTPOUTE
NTh GOJIBILMX ATOMHBIX snextpocranuuit, Ilo sToH
nporpamMme CTaHIHH HAYHyT BXOIMTH B 6<:Tpou
¢ xonua 1958 roma; uacTb HX ‘nayser paborath
¢ 1959 roga, a HEKOTOPHIE B 1960 r.. i

HoBble ~aTOMHbBIE 3J1eKTPOCTaHIHH 6ymyT mo-
“CTpOGHBI C PeaKTopamH, paboraioiuMu ¢ Menne}{;
ublMH mefirponami. Kak paGoTalo? Takue PEaKTOPHIs
B HuX HeliTpOHHI, OCBOOOMAAIOLIHEC B mpouecce
fesenus u obyajarouiue GoablIoil SHeprueit, 3aMell-
JSIUOTCA Tepel TeM KaK ‘MpHHATD yuactie B RaJb-
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ce fieneuns. Yro myntio iia Toro,

. CTaJ[a*BO3MOXKHOI' ‘SlepHas  LENHAsT peaKiys
c iMe,ly_{e” HEIMH HelfTpoHamu? “IIas "3Toro B {peaxro-

Pax "HaXOHTCS CHeLHa/IbHOe:: BeIleCTBO-— 3aMe/H-

“TeJ1 auecTse ‘3aMeL/IuTeNlell B {IPOEKTHPYEMbIX

SJIEKTPOCTAHUMUAX > ‘OYAYT HUCIHO/B3OBAHEL

‘BOAZ,ETPaQUT W TR BOAA.

AKO® «TOIJIHBOY ‘OYLeT HCNOJb3OBATHCS B 'PeaK-

‘Topax, NpPOeKTHPYEMBIX:iJil “OOJBIINX , ATOMHEIX
JfoneKTpocTaHluit? Tam, «rke *Bona :Gymer CHYKHTB
WJISL 3aMEJVIEHHS’ HeHTPOHOB, «TONVIMBOM» SIBSITCS

ypan). Kamawiii 610K GyzeT TPeACTaBaATh coboit
NOAbI UHJAMHAP, OXBATHIBAIOMIMA CTanbHylo TPYGY,
[0 KOTQPO# JOJIXKHA NIpOTeKaThb oxJiaxnaimouias Boaa
§ nap. BJOK CHapyXH CHabXeH CTajbHbIM MOKpbI-
teM. B 1leiom GJIOKH CO CBOEH CHCTeMOH OXJaxae-
HHs 0OMKHB o6pasosath OTAebHbE paboude Ka-
yaibl, NpOHH3blBAIOLIMe rpaduToBylo Kaagky. OT-
BoL TEIJIOTHl B GOJBUIMHCTBE KaHajoB OCyIle-
cTBJsIeTCsl BOMOK - IPH BBLICOKOM HaBJEHHH, KOTOpas
6ynerT HarpeBaThCA A0 TEMIEPATyPhl KHOEHHS H HC-

Ensd)
Fahr
oy

«CTEPXKHY U3 NBYOKHCH NPHPOAHOTO H OGOTAIIEHHOrO
“ypana, cHabXeHHbIe 3allNTHON 060/OYKOi M3 Lup-
konueBoro cnJjasa. Bopma nox massenuem 100 aTm.

napathcsl. [10/yueHHbIR - Map CAYXHT AJs 0TBOAA
TerlJIOTHl .H3 .OCTaJbHLHIX KaHaJoB, rie OH Harpe-
paercst no temmneparypsl 500° C. ITocie sroro map

npu Ttemnepatype 250°C nocrynur B peaxrtop, rae
Gyner narpeathcsl Ha20—25°C 3a cueT TeIIOTH,
BBIEJITIONIHCS B {IpOLiecce SAESPHOI peakluu Hele-
HHf, 3aTeM OHa, NPOXOAS Yepe3 NaporeHeparop, Of-
AACT 3HEPTHIO BOle M Napy H HalpaBHICs NPH TI0-
MOIlY HAaCOCOB CHOBA B peakTop. TakuM 06pasoM,
ABHrafch IO 3aMKHYTOMY KOHTYDY, BOAA GyAeT rme-
PEHOCHTR TEIJIOTY ‘M3 peakTopa B MNaporeHepaTop
IJisi TIOJTyUYeHHs] HACBHIUICHHOTO TNapa NpH JaBJeHHH
-30 aT™. DToT mMap NpHBEAeT B AeHCTBHE ClELHANb-
Hble TYPOUHHL, -MOLHOCTBIO 10 70 ThIC. KBT Kam/iasl.
Or oxHoro peakropa 6ymyT paGoTaTh TPH TYpOHHEL
Peamop, HaXOASLUHHCS ‘TIOX *BHICOKMM JaB/ICHHEM,
Oyner 3ak/OYeH B, CTaJbHOW TOJNCTOCTEHHELT Kop-
nyc,lcnocoﬁl-u.:xﬁ\'Bbmepma'rb GoJibllloe dAaBJIeHHe.
Onna *aToMHast asleKTpoCTaHIHs 6yner mocrpoeHa
C'pEaKTOpOM TaKOTO JKe THNA, KOTOPHI yaKe ocylle--
CTBJICH Ha TIepBOit  meficTByIONIEH 3JIEKTPOCTAHIUH
‘Coserckoro Goiosa. Tpaut ‘B neit 6yleT CIYKHTD
‘saMemauTesneM. B rpadhutosom 3aMeJiuTeNle B BHIE
OTIEJIbHEIX GJIOKOB pasMecTHTCs B dopMme crneunadb-
HOro. CIUIaBa AeNdlluiics Matephas (oGoraiennsiit

[IOCTYNaeT B [apOreHepaTop H OTHAeT SHEPrHio BOLE
naporyp6uuHoro nukiaa. Ha sroil cranuun fBe Typ-
6uHbL MoIHOCTbio Mo 100 Thic. KBT GyRyT padorarte
npu pasiaeHun 90 aT™M. Ha neperperom 1o 480—
500°C mnape. .

Ha aroMHO 2JIeKTPOCTAHUBH TPETBErO THNA oy-
IeT YCTaHOBJEH PeaKTop C 3aMe/IeHHEM HEHTPOHOB
Takesdoll Bomoit. OTBOX TemaoThl Oyaer ocyude-
CTBASITBCSA YIVIEKHCJIBIM Ta30M, LHPKYJIHPYIOLHM 1O
3AMKHYTOMY KOHTYPY H OXJaMIajolluM KaHaJbl,
B KOTODHIX DAa3Mellalorcs NPYTKH H3 MPHPOAHOrO
ypaHa, cayxallne «TOIUIHBOM». i

O611asi MOIHOCTh CTPOSIIMXCS B MISCTOM INATH-
JeTKe ATOMHBIX 9J€KTpOCTaHuuii 2—2,5 MJIH. KBT.
Kpome MOIIHBIX *aTOMHBIX SJIEKTPOCTAHUIH, 6yner
NOCTPOEHO M BBGHEGHO B HEHCTBHE B 1959—1960 rr.
HECKOJIBKO SKCIEepHMEeHTalbHbIX aTOMHBIX YCTaHOBOK.

BynyT nocTpoeHbl peaxTopul < GHICTPEIME, Mel-
JeHHHMH HeHTPOHaMH H C HeHTPOHAMH MPOMEXYy-

. TOYHBIX SHEpruil; .C 3aMelJIUTeJsIMH H3 rpaduTa,

Gepuanus, Txenolt (puc. 60) H OGBIMHON 'BOLLL;
C ra30BbiM, BOASHBIM H META/JIHYECKHM OXJamAe:
HueM. : - -

16—563
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Churyobas sauum-
HAR KpbilKka
AnomMunuelsni
pesepbyap
papumobent ompara-~

mefto
CmarnoHod Kopnye
YparoBete cmeprnu
Kanons

Gonobos
Jouuma

':x}\?\\,..ﬁ‘ D \
Toy6a dna nodavu )
%ﬂmeﬂod Boder Hacoc TennoobMerHuA

P
ugrc(; Gghenﬂononbnmﬁ Pa3pes COBETCKOro 3KcNepHMenTans-
pHOro peakTopa ¢ Tsmwkenoli Bomoii B KauecTse
TEeNJOHOCHTENS

Byaer nocrpoen it
MOILIHBLE peax’
HHEM TODHS. PEAIOp ¢ HeTloTbgona:
OunHoit 13 SKCMEePHMEHTANBHEIX YCTAHOBOK C 9JleK-
TPHUYECKOH MOWIHOCTBIO B 50 Thic. XKBT Gymet -peax-
.;3;1)[1 :ﬁ TEIVIOBBIMY HEHTPOHAMH C SaMeiJleHHeMm KH
BOZOH H C TYpGHHOIl, pa6 i .
! : , oTalouleii Ha cja6o-
g&;};m;gm::;g n:pe, HIYlleM TIPSMO 3 peaKTopa
4 HOB] BHTCSl €CTECTBEHHBIM :
83BUTHEM.

[PeaxTopa ¢ BOASHBIM OXJIaX ,
JIEHHEeM, OTJHYAACh OT-
CYTCTBHEM INaporeHepaTopa ’ oa-
M BO3MOXHOCTBIO pa-
GOTEl Ha 3HAYHTEJILHO GOJee HUBKOM MABJIElHU pe

’

. Ha mpyro#i SKCNEPUMEHTAJBHOR YCTaHOBKE TAKKE
¢ 3NEeKTPHUECKOil MOIEOCTEI0 50 THIC. KBT yCTaHaB-
AuBAeTCsT NPHCIOcobJeHHEll AJIs1 pacuIHpeHHoro 30¢-
NpOU3BOACTBA  SIAEPHOTO «TOPIOYEro» rOMOTElIHbI
peaxTop, B KOTOPOM «ropiouee» 11aXOAUTCS He B BHAE
cTepiKHell, MJIH TUIaCTHH, 2 B BH/E TOHKOTO MOPOLIK,
B3BEIIEHHOr0 B TSXNEJON BoZe. DTOT peakrop npel-
HasHaueH JJISl PACIIMPEHHOTO BOCIPOM3BOACTBA «IO- -
plouero» B HHKJIE TOPHIt 232 — ypan 233.

Byser mOCTpoeH TaKKe peaKTop ¢ rpaGTOBHM
3aMeVIHTENeM M OTBOJOM TEIUIOTHL IPH MOMOILH Pac-
naBJeHHOro HaTpHs. KakoBa cxema paboTsl 3T0TO
peakropa? OHa OTJIMUAETCH OT CXeM HepBEIX ABYX
TeM, YTO BOAA 3aMeHeHa HaTpHeM. 970 MO3BO.ISIET,
ye TipuGeras K BHICOKOMY AABIEHHIO B KOHTYpE, Ha-
rpeTh B peaKrTope TeIIOHOCUTENb IO BBICOKOH TeM-
TepaTypel U 3aTeM NOJYYHTh B NIapOreHeparope nap
¢ BLICOKHMH TeMTepaTypoil H AaBJeHHeM.

[IpexnoJaraercsa COOpYKeHue peakropa, paGorato-
11eT0 ¢ GHICTPHIMH HEHTPOHAMH C TeIJIOOTBOJOM NpH
TOMOMULM HATpPHS # TNPeIHA3HAaueHHOro AJf paclH-
PEHHOrO BOCTIPOM3BOJACTBA «TOPIOHEro». CxHranue
SIIEPHOTO «TOpIOYEro» B OTJHYHE OT o6EIyHOrO TOI-
JHBA NaeT BO3MOXKHOCTb NOJYuaTh HOBEIE Belle-
¢TBa — IUIYTOHUil ¥ ypaH 233, KOTOPHIX HET B TIpH-
pofie # KOTOpble TaKKe MOryT CHYIHTb «TOIIHBOMD.
B sroM 3aKJiouaercs BOCTPOHM3BOACTBO SIAEPHOrO
«ropioyero». IIpn OTpeJe/IeHHbIX YCJOBHSX HOBOE
«ropiouee» 0oOpasyeTcst B KOJIAUECTBAX, NpeBHIlalo-
LHX KOJIMUECTBQ HCXOIHOTO «TOTIIMBAY, CrOPEBIIEro
B HEMHOM mpouecce. B arom ciyuae OCyILecTBJIsIETCA
T4K - HA3LIBAEMOE PACLIHPEHHOE ~BOCIDOH3BOACTEO.
Hanpumep, ypau 238, 3axsaTbiBas Hei{TpOHBI, 3aTeM
B peaysibTaTe .NPOLECCOB PAAHOAKTHBHOTO pacnaja
npespaiyaercs B HOBOe SAEPHOS «ropioyee» IJIYTO-
nuit 239. . .

16*
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* uHsl B HMX SNEPHOTO «rOPIOYEro» M 3aMeJUINTeNd, &
TaKKe H ero lenesoe HasHauenue. Kak ynowléma—
e i BHiTE
“jiefiTposios Bofoil. Takue peakTophi cpas: 7oCb, ATOMHBIE PEaKTOPb! npenﬂgiui:;:m;lemmw
HO~HEBEJIMKH 110 pasMepaM H TIPOCTHl MO KOH- HCTOUHUKOM 3SHepruH, Koropas B (op

ATpATHl HA COOPYXKeliHe aTOMHOl CTaHUMH C BOAs-
H oxnaxnaendem Oyayr MHHUMaJpHBIMH. KpoMme
¥T0ro, eCTh OCHOBaHHe AYMaTh, UTO STH PEAKTODHI Gy-
IyT SKOHOMHUYHBIMH M 1O MHCMOJb30BAHMIO YpaHa,
JlJ1st 9KOHOMHYHOrO IPOH3BOACTBA 3JIEKTPOIHEPTHH
H3 siIepHOll 9HEPrHH oOueHb OoJbllloe 3HAueHHe
HMEeT BOCNPOHM3BOACTBO SIAEPHOTO «TOmauBa». Ilpu
JnuresbHoil pafoTe peakTopa B pesyJibTaTe sifiep- Mt Heii- pacx::ll KOTOpOro-

KILU T 7 el

oS Al S B e T 25

. e . oboramennbli
BrinoJsiHenye Hameit nSTHAETHE! IpOrpaMMEL ONET-

Tun anep~
HOR peak-

10"

Jropiover

TIpuncuanite

auB

BPAT AREPHOTO
Ipoaykr pa-
GOTM peak-

EcTb A BOS-
TOpa

fAnepioe
Jropiotee!
Cuipve A
noay4enus
A1ePIOro .ro-
pioyero”

C me- Hcnoapayercs
AneHnbl- npuponuuit  ypat,.

c
B
c
B
@
oy
[
-

H
()

ypan. HeoOxomi
HOTO CTPOHTENIBCTBA aTOMHBIX 3JIEKTPOCTAHLHI obec-
TieynT GoJlee WIHPOKHE BO3MOXHOCTH BEIGOpA HAMIYY-
HICTO NYTH PasBUTHA Oyaymiell aTOMHON 3HEepTeTHKH.

B coBercxoil u WHOCTPAHHON NEYAaTH NPUBOLATCS
Gobiolt (haKTHYECKUH MATEPHAN O BO3MOIKHBIX TH-
ax siIepHBIX PeaKTOPOB AJisk ATOMHEIX 3JEKTPOCTaH-
HH. :

Ha crp. 245 B Ta6unue npuseaeHs TaHHEE O BO3-
MOXHBIX THNAX SIAEPHBIX PEAKTOPOB IS ATOMHEIX
SJIEKTPOCTAHLHIL.

B otoit Tabunume npuBeAeHa BecbMa Kpatkas Xa-
PaKTePHCTHKA aTOMHBIX PEAKTOPOB; BHULE yKashiBa-
JI0Ch, YTO PeaKkTOPLl MOTYT Pas/MyaThesi He TOJBKO
SLCPHEIM «TOPIOUHM®, HO M 3aMelJuTeNeM; ecJH
OHH JIOJKHB paboTaTh ¢ MeNJICHHHIMU HEfTPOHAMH,
a TakXKe OXJNafuTeJeM, B KauyecTBE KOTOPOTO MOTYT
TIPUMEHATHCS- Tasbl (resmil, ABYOKHCB yraepoza),
BOAa (OOBIUHAS WAM TSDKeJNAs), JKHAKHE METasibl
(naTpuil, cnias HaTpHs ¢ Kaamem, BHCMYT M Xp.).

Koueuno, Hano umerb, B BuAy pasjudHble KOH-

Th22

Th232

The?

Th232

C 6u-

namn

CTPHIMH
peiiTpo-

“To *e

3apox Aans obora-
HieHis ypasa n3o-
TonoM U .
Heob6xomunm 32~
BOA AJIA BBILEAEHHD
uaorona
Tlocne mycka B-
xon Tpebyercs
TONLKO TOPHI
Pu2¥® MomeT no-
le‘laTbZC)ﬂ OT peak-
TOpa

Ielaém'ox U233 Mo~
skeT OBiTH HCNOJAb~
30BaH s peak-
Topa (3) 1 (4)

MoHO  mpO3-
pomuth U, ecmp.
U228 zaMmenuTh Har
Th22

‘HeobxoniM  3a=
Boll JAs Bbigene-
g U6

- 245

CTPYKUHH aTOMHEIX ‘DeaKTopos, (opMy pacnpeiese- ) 17563
244 , ‘ : B

[
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OTBOAMTCS OXJIaNHTENEM H.HM [EpelaeTcs B TEmio-

-o6MeHHHKe BOAE, MpHUYEM OOpa3yeMEl MpPH 3TOM
nap MOXeT OBITh HCMOJb30BaH Ju60 B MapoBoil Ma-
‘WHHe, JHG0 TypOHHe. :

B Kauectse npuMepa aTOMHBIX DPEaKTOPOB MOLUHO-

creio 500 000, kBT KaXKABIL AJS SHEPreTHYECKHX Lie-
Jeli. TNPHBEAEM XapaKTEPHCTHKH JIBYX pPeaKkTOpoB;
-ONHH C MeJJIeHHBIMH HeHTDOHAMHM H 3aMejJuTeseM

Bonsnoe oxnaxae- | Harpuesoe oxaa-
upe (peakrop Aaenue (peaktop
€ MeazenHBIMK ¢ OHCTpLIMH
Hefity ) HeRTp )

MoumutiocTn

TemoBast . . . . 500000 xBT

sneKkTpudeckas . .| ~ 100000 kst | ~ 150000 kBT
Iitamerp cepneannka . . ~4 M ~1lm

Buicora ceppeunnka . . ~33 M ~1n
Topiosee. . ... . . . .| Ilpuponumii Ypan 235

ypau
3amenanrens .

.
OTpawatens . . . . . . H,O
3amura . .. .. . . . :
Oxaaxpaomas WHA-
KOCTb
BXOAHAA TeMmepa-
Typa .
BLIXOZHAsl TeMme-
parypa . . ..
Bropuunoe - ‘oxaamaenue
(oxnaxnenue oxJaa-
wpaomeii KUAKOCTH)
BXOZHas TeMnepa-
Typa
BLIXOZHas TeMIe-
-patypa . . . .|

RaBleHne . . . .
.TeMmepatypa . . .

500000 kBT

Pb
Beron Beron

.

- p BHAE ;rHX(e}JIOﬁ_BOAh!, a ApYroil ¢ GbICTphIMH Hell-
7TpOHAMH, SHAUHT 0e3 samepidrTeselt, 1lenHas peax-

1St paCHlenJieHusi -OCYUIECTBARETC B TaK HaspBae- .
MOM ceprieunHKe. Pedkrop C MeJJIeHHBIMH HeHTPO—
jamMi CHAGXeH BONAHBIM OXJANLCHHEM, peaxTop.
¢ GLICTpbIMH HEHTPOHaMH — HATPHEBLIM OXnaNae-
HHEM. . -
ATOMHBIi1 PeaKTOp. KaK MOLIHBIi HCTOUHHK HeHTpO
JOB MOXET GbITh HCNIOJB30BaH, KK MBI yxasbusann:.
it TIOMTYUEHHUs! S\CPHOrO «TOpIOUEro», TO &CTb H30
Tonos - Pu2s® m U3, ju ags noNyyeHnss TeX MK
JHBX HM30TOMOB 3a CUeT TaK HasElBacMOi gn, -'L)
peaxuuu, Hanpumep, 5(;ti.nyqemxe H?nggirfsaﬁw-
L ‘[IPHBORHUT °
onHoro xo6ajsra ‘Co* nip ! .
ﬁsirona Cof0 : 9;C0% - ont! = 27Co® 471, B . :Tr?(:t
cnyuae, KaK M BO BCeEX (n, ) peamj.ymxéHem'[()mmec;£
rIOIAGTCS SAPOM aToMa H30TONa, a6 0 é)x?sgluepnm
: u3oTona M3OHIT! ‘ ,
aTOMHOE SIAPO HOBOTO H30 .
NpHHECeHHHIT ¢ coBoii HeHTPOHOM, HCMyCKaeT® BHAE
raMma-(pOTOHA. i .
HaxoHel, aTOMHBll Peakrop HUIHPOKO ncnogtbiyé%tl
A5 HAY4HO-HCC/IQNOBATe/IbCKUX UeJIeH, r;::}rl{b]£ o5
eHns pas -
agoM IJsi H3ydeHus . NIOBEACH 3 :
gIQCTB noA BO3jgiicTBHEM NOTOKA HefiTpOHOB TIPH
a3/HUHBIX TeMneparypax. . )
P BoisiBfieHHe BellecTs, HE nameuxmmux:s:{ogz)?:ﬁp
CTECHHO B NOTOKE HeliTpoHOB NIPH TIOBBIILE iof T
nepaType, HMeeT OrpoMHOS 3HaueHne B 3

s o’
.Texnuke, Tak, HanpuMep, YCTAHOBJICHO, HTO LHPK

X . a
unit (Zr) B osofoxHoM BHIE qao(bopM_e ::lre'r,z;ngx
[OUTH He H3MEHSeTCA NpH BBHICOKOM Temggg I?I,Expxo-"
‘u BOJAAHOTO mapa. LiH
OT BO3AyXa, HH OT BOABL M BOA \
HRl sxspsxrmc;'l.o,mﬂmt ¥3 BaXKHejIIMX MaTepHajos’ B .,
TOMHO TexHHKe GYRYIEro. L
a %Maxo st 9THX LeJieH HEOOXORHM unpx;gg:il}fr )
BLICUIel] YHCTOTHI, NOYTH Ges mpuMeceir, NO3TON

17*
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L . !
:ATOMHAS . TEXHUKA NMPEABSBHIA XHMHH TPYAHYIO 3a-
Jauy TIOJYYeHHs YHCTOrO LHPKOHIS, IIaBILIM o6pa-
.30M :0CBOGOZHB €ro OT NpHMecH 3JeMenta raiHus,
BCeria eMy CONMyTCTBYIOLIEro B TPHPOAHBIX MHHe-
Jpanax.

» ¢OTaeneHne raduua OT LUMPKOHUSI OYEHb TPyIHas
‘sajava u3-3a BeCcbMa OJIMBKHX XHMHUYECKHMX CBOICTB
; “JSTHX ABYX 3JIEMEHTOB. .
CoppemMeHHasT XHMHSI YCNELIHO paspelllia Ty
3ajlauy # elo paspaboTaHEl METOALI TIOJNIYYEHHs uHC-
TOr0 LMPKOHHSI. DTOT NPHUMEP HJLIIOCTPHDYET COBOil
TO, UTO aTOMHAs TeXHHKA NOCTaBHJIA TIEPE] XHMHei:
M XHMHYECKOIl MPOMBILIJIEHHOCTBIO MHOMECTRO 3a1ay
M OT YCHEHIHOrO HX paspelleHHs 3aBHCHT TakiKe U
:Pa3BUTHE MHPHOrO HCMOJIB30BAHHS SAEPHOI SHEPTUH.
Baxuoe suauenue umeer paspaGorka M BHeZIpe-
HHe ATOMHOH TEXHHKH IUIsi TPAHCNIOPTHHIX liejeil B
-2BHALNH, PAKETHOH TEXHHKE, B MOpCKoM (uIoTe Ha
KOpab/isiX M NOXBOAHMEIX JogKaX. OCHOBHbIMH 3Jle-
MEHTaMH aTOMHONM TOZBOAHON JIOZKH SIBJASIIOTCH
SIAEPHEIH DPeaKTop, NapoBoil KoTesn H Typ6HHa, CO-
«€AUHEHHAs] C BUHTOM KOpadJsl. ATOMHble NOABOLHBIE
JIOKKH 06J1aflalOT TeM BaXKHBIM TTPEHMYIIECTBOM, YTO
‘OHH MOTYT HaXOMMTbCS 0K BOJAOH 3HAUHTEJBHO
JIOJIBLIE, YeM OGLIYHEIE MOABOAHbIE JomkH. Ha Hux,
B YACTHOCTH, MOXHO COBepINATh IJIaBaHHE MO0
JIbXOM. ATOMHBIE JBHTAT€JH MOLYT HCNOJBIOBATHCS
H Ha JIefoko/iax, 6JArofaps ueMy pamuyc ux Hefi-
-CTBHSI 3HAYHTEJNBHO BO3PACTET. DTO OOBACHAETCS
TeM, YTO ATOMHOE -«TOPIOYee», 3aHMMAIOlee OUSHD
-MajJlo Mecra, TO3BOJHT COBEPLUHTH JJIHTEJbHBIE
PeficEl Ges 3axofa B MOPT AU 3ampaBKH (3t0, ‘Ko-
"HEYHO, OTHOCHTCSl M K JAPYTHM BHIay ‘TpaHcnopTa).
-Aromuble xopaGuy siBs

TCS IJIS1 YeJIOBEKA HOBBIM
MOIUIHBIM CPeCTBOM HAYUHHIX HCCJCAOBAHMII B Apxk-
“THKE ¥ AHTapKTHKE. oo

248

=

N -ﬂﬁnzpzmume doma

G

Typbozenepamop

ropaups 6oda
SJeKTPOCTAHLLIT 1T NYTH HcnoaL30Banis nony-

H3AHILKOB TENnAOTh! 1 pannoaxrummx 0TX0J10B

uniyempuu

i

Haomonw dns meduuuny 0
CTBII aTOMHOL

4
J——
AUMUueckud

30600

20prouee
epebweecs H
2opiovee |

it

Oxnwwdennoe

C ﬁ/r}monuﬂ an

POINUMHBIX UEREU
yaeMoro- B peakrope nayrons

Pacmaap £oeduHeNUn Ha
Pnc. 61, Cxema ze

B5emoHHOR
sqwuma
Pézynupyo
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B wecroit naturetke 8 CCCP Gyzer nocrpoen
MOILHELT JEJOKOJ C aTOMHBIM ABHratesneM, NpefHa-
3HAYEHHBIH NPOBOAMTbL CYAa 1O CEBEPHOMY MOp-
CKOMY MyTH; B3/1aMbIBas JIeA H OTKPHIBAs yThb OGLIY-
‘HBIM CyLaM. DTOT JIeLOKOJ MOMKET . paboTtatk Ges
TNONOJIHEHHS TOMJIHBOM B TEueHHE JBYX ~—Tpex JeT.

Ha nenoxone ¢ aTOMHOII YCTaHOBKOI CyTOuHBIiF
Pacxoji «roployero» — ypana — HCUHCISETCs TpaM-
mamu. [TostoMy pailoH nnaBauust Taxoro JeToKoa
CTAHOBHTCA ITIPAKTHYECKH HEOrPaHHYEHHEBIM.

KoHCTPYKTOPEI IOJYHAIOT BO3MOMKHOCTD HCIIOMB30-
BaTh Ty 4aCTb BOJOM3MeIUEHHS KopaGus, KoTopas
OTBOJAHTCSA IJIsI XPAHEHHs TOMJHBA !, HA NOBBLIILEHHE
MOLUHOCTH CHJIOBOI! YCTAHOBKH H yBeJHYEHHe Npou-
HOCTH Kopnyca. Taxoil JlenoKkon cMoXeT Impokaaigbi-
BATb NYTb B THAXEJBIX aPKTHYECKHX JbJAX, HE NPO-
XOLHMBIX IJIT COBPEMEHHbBIX JIeZOKOJIOB.

Hosulit  siepoxon  6ymer obmapaTs MOLIHOCTBIO-
TJIaBHBIX ABHPaTedell B 44 Toic. 4. ¢. Ero Bogousme-
lieHne 16 Teic. T. JIuuHbll cocTas KOpabJst HaZeXKHo
SAlLMILEH OT BPEAHBIX PAAHOAKTHBHEIX H3JYUeHHII,
BOSHHKAIOIIHX B arOMHON yCTaHOBKe. YnpapjeHue
€I0 OCYLIECTBJASETCST AUCTAHUHOHHO — NIPH  NOMOLUK
CPEACTB aBTOMATHKIL. ABTOMATHKA M TeJieMexaHHKa
SHAUMTEJIBHO O0JICTHAlOT TPYH KOMAHIbI. Kouerapos.
SASCh 3aMEHAT ONepaTopbl, paGoTaimLwe y MyabTa
yUpaB/eHHs. Ynpasjenue Kopabiem MaKCHMAIbHO
ABTOMAaTH3HPOBaHO. OHO OCYLIECTBJSIETCS KaNHTa-
HOM C BEPXHEr0 MOCTHKA WJIM M3 XOLOBOIT -PyGKH.

! Ha ofmunmx nemoxosnax no 309%
HCNOJb3YeTcss NoA 3anmack! TOMJNHBaA
Toun, Ha Jjienokonax coperckoro ap'x-r
Mep, TaKHe 3aNacw ROCTHraloT TPeX THICAY ToHm Ha OZLLHOAE
cyane. Cyrounmii e pacxon ero npeBHIaeT cTo TOHH, Ta-
KIIM, 06pa30M, JIefOKOb! JIHMIeHb E

BO3MOXHOCTH OTXOAHMTb' Aa—
JIEKO OT NOPTOE’ Ha AJNTENbHOE Bpewms. AT e

BOAOH3MeLeHHsT cyaua.
HcuncaneMule TeICAYAME -
HYecKoro (J)IIOTZ], nanpu-

. MHOTO ,H.QCI)PIU.HTHOI‘O TOMJIHBA., Taxk, aBl'laU.-lviO.HHOMy

Ceityac HaM TPYHO JaXe NpeACTaBuTH cebe, Kak
BeJMKH H TOMCTHHE HeHcyeprnaeMbl, BOSMOXKHOCTH
BCECTOPOHHETO  HCIIONB3OBAHHS SHEPTHH ATOMHBIX
snep. [laBHO YXKe JIOAH Me1ITAOT O CO3AAHUH HE
GOJIbIINX, HO TPOM3BOLUTENbHBIX HCTOYHHKOB SHEP-
THH, KOTODBIE MOXHO Gbl0 Gl HCHOJB30BATH B 10
scelseBHO JKu3HH. OCylIecTBAGHHE 3TOM MEUTbl
cTaneT BO3MOMHbIM' TOrZa, Koraa Oymer CcosiaH
aTOMHEIT JjBurateip, ODTOT JABHrarteb qosepgmr
LIACTOALIYIO TEXHHUEOKYIO PeBOJIOWIO BO BCEX O Jia-

X HapOAHOro XO3siCTBa. X
ﬂﬁo;{ﬂ% nceée NpeACTaBuTb, YTO TaKoil ABHraTellb

. TIoNBHTCSE Ha aBTOMANIMHE. STO TO3BOJHT C3KOHO-

MHTb OTPOMHOE KOJIHYeCTBO BLICOKOKaueCTBEHHOTO
JKHAKOro TOIJMBA. Eciu, Hanpumep, aBTOMAILHHE
«TloGena» mJsa TOro, 4ToGbl NMPOHTH 100 KM, HYXHO
npuMepHo 14 Kr OeHsuHa, TO I TaKOTo >xe6n-po-
era npu paGoTe aTOMHOrO ABHraTe/s MOHANLO HTCS
COBEPLIEHHO HHUTOXKHOE KOJIHUeCTBO. SIIEPHOr0 «TO-
PIOYEro» — BCEro JIHilb HECKOJIbKO COTBIX- TpamMMa.
Vuenble TOLCUMTANH, ¥TO €CIH JONYCTHTH OKOJIO
10% «BHIrOpaNus» SAEPHOTO «TOMIHBAY, TO st
aToMHOrO aBTOMOGHJS, COBEpIIAIoUIEro prmc;;r-
Hoe MyTelIeCTBHe, HYHO BCEro JHIUL OKOJO r‘(r)‘
simepHOro «ropioyero». KoneuHo, noc-ppom(% TaKoro
ABuWraTelisi COmpsKeHa C PAJOM OueHb OJIBIIHX
Texunueckux Tpyasocreil, OfHa u3 HHX 3aKJ/I0YaeTcs
B TOM, UTO COBpeMeHHEle YCTaHOBKH, npoU3BOAsLIHE
sSLepHYIO. SHEPTHIO, MIOKa ellle BechbMa BEJIHKH H rpc;
so3aky. Ho HeT coMHeHus, YTo yUeHbe H HH}KeHelp
' cospaayr HeGoJblIMe H KOMTdKTHbIE aTOMHBIE ABHU-
TaTenu. . .
a%&nawamm ATOMHbIiL JBHTaTeJIb TAKKE HECOMHEHHO
HalimeT IMpPOKOe NpHMEHEHHE. Benp COBpEMEHHbIU
GeH3MHOBHIT TOpLUHEBOI! JIBHraTelb PaCXoRyer OueHb
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AIBHraTeMo MOWIHOCTBIO okoJo 2000 1. ¢. HeoGxo-
JAHMO Julsl uaca noseta npumepho 0,5 T Geusmna.
Hos?.omy BO3AYWIHBIE pPefic MHOrOMOTOPHOrD caMo-
JIETA-Ha PaCCTOSIHHE B HECKOJBKO THICHY Knnon&e'rpog

- TpeOyeT 3anacoB ‘TOPIOUETO B NeCATKH TOHH. 3To
SHAUHTRIBHO YBENHYHBAET BEC CaMoJeTa, yTo OTpH-
LaTeILHO CKa3LIBACTCS HA ero -MaHeBPEHHOCTH, 3Ha-
JUTEJIbHO CHHXAET NaNbHOCTL H CKOPOCTD nc;nera
Kpgme TOro, TSKEJIblil CaMOJIET HYXA3eTCS B Go/b-
LUOI B3JETHOH W mocamouHol miomaskax. Wuaue
Gyner ofcrosiTh meso mocse YCTaHOBKM Ha camoJie-
Tax aTomMHOro asurareas.- Jis Takoro aBHrartens
MowHocThio 2000 4. c. norpebyercst Ha wac noJsera
Beero sk 0,3 r ypana u, cienopatensho ornaner
HEeOGXOAUMOCTb B GOMIBIIMX 3anmacax ropr’Oqero Ha
GopTy camosera. DTO He TOJBKO NO3BOJIHT yaema-v

YHTb HaJbHOCTb H CKOpOCThH noJera, Ho u yayumur

a3pOAnHaMHyecKHe CBOIICTBa CaMOoJIeTOB.

AKHX THIOB MOTYT GHIThb aBHALHOHHHE ATOMHLIE
Asurarenn? Cambix pasnnunbix. HauGosee BEDOATHE!
ABE OCHOBHLIE CXEMB! TaKOTO aTOMHOTO HBHraTels:
TypGOBHHTOBAs W peakTHBHas. B cayyae Ty-pﬁoarm:
TOBOroO IBHratens HeOOXOAMMAs NS mosieTa cuaa
TACH COSLACTCA BHHTOM, BPALUAEMbIM Basioy TypGu-
Hbl nBuratess. OcHOBa HeliCTBHS peakTusHoro IBH-
;a'renz—rax HasblBAEMAs DeaKTHBHas oTnaya, mo-
yal :
HZI‘D egl;{;;;gg 1IPH BLIXOZE M3 cOMIa rasos, KOTOpBIe

33 CUET Temna, Bbigen .
aTOMHOM peakTope. » BbIIeJAIONIErOCs B

CunbHoe pamMoakTHBHOE H3JyueHHe, BO3HHKAIO-
llee 1pu pabore aTOMHOro llBHFaTEJI;! SIBJISIET!
OTPOMHBIM €TI0 HeZoCTaTKoM. Kak rfpeo.rt’onerb or
HE[IOCTATOK ATOMHOIO ABHTaTejis? B Hacr e
BpeMs paspabaTeiBaloTCs 3P dekTHBHbIE cf gﬂmee
LWIATH JI0Jel OT 3TOro us i

: ; : Jy4eHHusl. Bes 3a
ATOMHBIN ABHTaTe/]b MOMKeT npUMeHsTECS TonmI(lf)Hg;
252 / |
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[BIX: 05—
yalHHaX Wi paxerax, .ynpasnﬂemxx.;e}:“{a ‘paccr
i B He TpeOyounx NPHCYTCTBUS ”‘f”’* i eobpa-

Vuenpie H3BICKHBAIOT .METOAN! npmol:’ecxygo -
ii sHeprul B -JIEKTPH . Ml
30BaHHs ATOMHOH puseciyio, I
41O HA aTOMHOM 3 p
ke TOBOPHJIM BBHILIS, ki an-
cHayaja nonay
Te siiepHoil peaKlHH
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TOPYIO HCNONB3YIOT. a- .
yaercsl TEMJIOTA, KO n. as o0pE-
npojduiero B JBH
sopaHusi Tapa, MNpHBO pipkeRte 1YE
renepaTopoM, B p
Guny, cBA3aHHYyio C : oo T
[JIOTHL * MeXaHuue
yeyHast 3a cuer Te pru
npeoGpasyercs B anex'rpnqec)x;);}:o ::;%rmr?f)o?feccoa,
: X TpOMEX p :
4 usbexarb ITHX " 0B,
frlo eCTh TIpeABAPHTENIBHOTO nepexo;;a :;g;ﬁ?}gaa}ﬂ% -
eXaHHUYeCKy} ? ,
i B TemyjoTy M frs
itgxmo Jl;ist 3TOrO HCNONb3YIOT TaK E‘a?rl'?;? Bt
‘BOJIbTSJleKTpOHHblﬁ s(pekr. B am.xmmx;; e
pasytorcst HCKYCCTBEHHBIE panHOAKTHBH T o
HanpHMep crpoxunii 90. On co3a2er cm;1 st oo
3MEKTPOHOB, HE CONPOBOKAAIOLIHIICS TAM] 3

o
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IOCTaTOuHO -.0OJBIIHE
ITOYHO -0 TOKH. ATOMHEI
4 V e 6
s S o
ﬂilxﬁﬁ,ixa%.\rﬂzl’em alfg;lma‘pmme qarcoamy;m? élg :32.
S YMyASTO -
B ﬁeucmne MeXaHH3Ma qai:oxspbI IR TipBeea
. AToMHAs 3/eKTpHuec :
Kas Bara; '
-BaTb 6e3 Pea MOXMKET fef
“HOTO HSOT?)?IZHAKH’ "0 ecTb Oes ciensr Dall;:ggrfmo.
Mae HeCkonbe nerrchbHOE BPEMs, BO Besk ey
e aTo\xo IeCSITKOR JieT, Paz{uocrauungn e
: MHasl SHeprus 6 ) B KO-
npeo6pa 1 Oyner Henoc
Dpeobpasossipatses 5 Sitepriio pax PEACTBeHHO
Mano sotg o HOBOJIH, 3aiiver

J1anoHu. TakoB omun us B%V;(:deT YMECTHTECA  Ha
MOXHBIX myTeit
npak-

“THYeCKOro mpu
Me b
HHKe. PHMEHCHHS  aToMHOI sHeprin B Tex
He ocrana -
HaBJHBasiICh 6o
s JIbIIIQ ;
TCTHKA KaK oana us gopm m "a pasnesie — suep-

AREDHOH 3H —ox IPHOrO Henos
anMeHeHmez;rg‘qH’ OXapaxrepuayey Kparff iy
EHLIX aToMoB. Beltle ynomun TyTH
MHHaJI0Ch,

UTO MEYEHBIMH aToMaMu
-PaaHOaKTHBHOro HBOT(‘)na MOTyT GHITE JIMGO aToMbl
» JIH ; Mkl
-i;;’;g;gﬂﬁ,r ;;H;{(;laIOLHHECﬂ noOOB:JITI?:Lb:{eyC;z}NHBOFO
Pa.fluoamgasﬂzlo Hsorona Toro ke 3J1eMer-nZCOBom
TieprozoM noay :caTOMbI B COOTBETCTBHH co c
.ce6s no Palmoapxmr:;ﬂa PaHo uau nosgug npoi?slm
Hcmyerar B coorsemTOMy (eI, Kotopoe o
THBHBIE ATOMBI MOTYT 2{:2;“ I\?éqMOMeHT' Hepam[o(::g
JIHYaI0TC BeJut MCHEHbIMH
HSIEMOrO ﬁH:;I)OTO?IZM}IX‘“H ¢ Maccer or ?i'r,(::\:/[cc‘)rgI (;IHH o
© KRCACDOKA B T'oﬁ.max, €CIIH H3yuaercs HOBepg e
HIBECTHO, COCTONT 1 H HHOH cHCcTewe, Kompbri‘n“me
O (00k%) 'O (houy %R O (8.757%),
et motemie cotpan o0
UCTOPOLE, TO H30Ton H30TONOB B

IeHHBIHE poba Ol7y 18
1 K00aBOUKO B MPHPOMHELTE xucnoggﬂo ) BBe-
D B , «IoMe-

THT» €r0 TeM, 4YTO H30TONHKLT cocra ero OyaeT

1Kol
XiMiueckHe CBOICTBA MeUHBIX aTOMOB HHUEM He'

OT/IHYAIOTCSL OT XHMHUECKHX ‘CBOIiCTB 'aTOMOB TOTO K€
sneMeHTa; TMOSTOMY A0OaBJEHHE MEUeHbIX aToMOB-
KaKOro-THGO JeMeHTa B TOT e 3JIeMEHT NpHpOA-

“HOTO MPOHCXOXKIAEHHS «METHT» €ero, He MeHss XHMH~

4eCKHX CBOIiCTB, M TO3BOJsIET NPOCJEAHTD 32 HHM
5 TeX MJHM MHBIX DEaKIMAX WM B TeX HJIH HHbIX npo-
neccax. Vicnonb3oBanie MEUEHbIX aTOMOB LIRPOKOC-
pa3IBHHYJIO IPAHHILE! M3YUeHHS IOBEJIGHHS TOTO HJIH
JHOTO JeMeHTa B KaKoM-Ji60 mpouecce, i TeM ca-
ABIM TIOMOFJIO TAy6xKe H AeTasbHEe H3YUHTD TeyeHHe:
MHOTHX mpolieccos, 6yib TO B HeOpraHHYecKoM MHDE
WIH B JKHBbIX OpPraHH3Max. '

MeToJ MEUeHBIX aToMOB MO3BOJSET 6uosoraM
j3yuaTh . 3HOJOTHUECKHE NMPOLECCHl, npoTeKaloLue:
8 paCTeHHsiX H TOuBe. Hcenodp3ys 3TOT MeTOX, YAa-
J0Cb YCTAHOBHTb 32KOHOMEPHOCTH NOCTyNJIEH S
BOAbl H TITATEJbHEIX BELLECTB H3 MOUBLL B OpraHH3M
pacTenist M pacnpejefieHye Hux MEXAY OTAeJbHBIMH.
yacTAMH PACTeHHs, YTO MO3BOJIHJIO YCTAHOBUTH, Ka-
Kyl0 pOJib HFpaer KopHeBoe nutanue B obMeHe Be-
1leCTB PACTHTEJBHOTO OpranusMa.

CoBseTcKie yueHsle, HCroJb3ys MeueHblil pagHoaK-
TisHblt ocdop, AoKasay, uTo ¢ocoopHbie yao6pe-
HHSi yOBAMBAIOTCA uepe3 JIHCThA XJIONUaTHHKA [PH
Tak HA3bLIBAEMOIl BHEKOPHEBOI MOAKOPMKeE nepes co-
3peBaHueM. '

BHexopHeBas NOAKOPMKA docthopoy xa0nUaTHHKE
\OMeT- GbiTh IICTOAb30BaHa B KauecTee -OJHOro M3
cpencTs 60ppOLl C OnajaHHeM 3aBs3eil, a TO3JHAT

" BHEKOpHEeBast MOXKOPMKA caxapHOil CcBexJbl — Cped-
CTBO TIOBbILIEHYS CaXapHCTOCTH KOPHENJI0AE.

C noMoLiLpl0 paAHOAKTHBHOLO docopa COBETCKHE
“YueHble YCTZHOBHJIM OTJIHUMS B YCBOSIEMOCTH pacTe-
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“Tona 13:Na*, BBomuMoro B K

HHAMH Pa3IMUHBIX (hochopHEIX YRoGpenuit u onpe-
Jenunn KOS(PGHUMEHT HenoB30BanHusT pacreHusmu
ITHX YA06pennit. PagnoakTususle naotomy TIpHMeHs-
10TCSA TAKKE VI YHUUTOMKEHHST BPEIHBIX HACeKOMBIX,

C nomompio pannoaxTHBHOIO tocdopa’ ycranos-
JIGHO HHTEPECHOE DaHee HEH3BECTHOe siBieHHe. OKa-
3aJI0Ch, UTO B AyGOBOM JieCy cpacralorcs KOPHAMHU
1o 30 u Gosee. nepepbes, o6pasys cBoeo6pashylo
-KOpHeByIo cucremy. JI0GONLITHO, YTO O 3Tolt oif-
CTeMe NepelaloTCs He TOJNBKO HHTATENbHbIE Belle-
CTBa, HO H BO3CymuTeNH HHGMEKUUOHHBIX 3360/eBa-
Hull. Tak Bneppbie Guuio OOBSICHEHO, TIOUEMY Mbl
9aCTO BCTDEUAGMCS B JIECY C OHOBPEMEHHBIM 3260-
~IEBaHHEM MHOTHX JepeBbEB.

PHMEHEHHE MEUYeHLIX aTOMOB NAJIO BO3MOIKHOCTD
YUEHBIM NO3HATh TaKHe TIyGoKile TIPOLLECCH! MH3He-
-ACATENILHOCTH OPraHH3Ma, KOTOPhie He MOIVIH GObiTh
HU3yUGHbI IDYrHMH MerosaMH. MeTox MeueHbIX aTo-
MOB TIO3BOJIMJI 3arJISTHYTh BHYTDb BaxHeiilllero opra-
Ha — MO3ra,— He HapyLlast ero AeSTeNbHOCTH,

YcranoBiieno, uto gas xuBoro opraHuama rpo-

‘MaZHOE 3HaYeHHe HMeeT Qocdopubiit o6men. Hecie-

-AOBaHUs nNpoueccoB BO3GYXKIeHHsT n TOPMOXKEeHHs
GOLDCTBYIOMIEr0 M  CHOSIIEr0  MOara 3KHBOTHOrO

BCKDEUIH KapTHHY Pe3KOit PasHUUBI B MHTEHCHBHOCTH
(ochoproro obvena B o6onx COCTOSIHHAX MO3ra H

“OGHAPYXKHIIO, TakHM 06pasoM, GHoxuMuYecKuii yH-

-AaMeuT ycraHosaennsx M. I1. Tapnosgmy COCTOSTHHI

BO3CYKACHHST H TOPMONKEHHS yuac

TKOB MoO3ra. _
MENHUMHE METOA MEYEHBIX aToMop HaXOMHT
cebe nNpuUMeHeHHe s

H3yYeHus pacn.pene.neﬂluﬁ
BJIEMEHTOB B .)KHBOM_OpFaHHSMe; C IoMomp0 H30-

POBE B dopme xJo-
PHCTOrO HATPHS, MOMHO H3

B OpPTaHHu3Me u CKODOCTB ee NOCTYIIeHHs
HEBIE OPraHbl- 2KHBOrO OpraHHusMma,

YUaTh NBHXKEHHe KPOBH

B OTZAeJb-

: -0
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" PamnoaKTHBHBIE H30TOMbBI c’ranoamcg pnsne Gc%en-
OLIHBIM 1 PACHPOCTPAHEHHBIM J;)eq?b H;a. e
] ) i baa, (ocedopa,
i KobaJbTa, HOAQ,
O e ! JOTCA IJIS JIEUeHHsT H
- MEHTOB HCNOJIb3Y s ann
A Ay X GosneBaHuii, OcCOOEHH
pasyMuHblx  3a6od , )
HOCTHKH  DPasvIHul 2 Seiwo
ngligsm onyxoJeii, GonesHxeit KPOBH H Kocx;gé“ocm
’ 1a KOHEUHO, elile He BHISBHJAA BCE O Seriiioc
, by N
;lg;néﬁCTBHﬂ' PaJHOAKTIBHOrO H3JIyueHHs H

il i0, UTO Tme-
" jiple OpraHbl i TKAHH, HO YXe Ceiyac fcko,

e
pel HaMH OTPOMHBIE negpnexmam B BEJHKOM [€J]
'ox%ag"::: aiﬁ%;r(;f}{bg{ H‘g};ﬁ;b TaKyi006/1acTb Hayx:fr g ;1;2};—
HHKH, T He NpHMeHsJIcs Obl METOR Mi':sg;(xm% o
Hz; JKeHeBcKoil KOH()epPEeHUHH np O e
CATKH NpPHMEPOB CaMOro umpoxoroHs onox
HBIX aTOMOB. BOT HEKOTOpHIE eran-
BIEB;H o6HapyKeHHsT CKPBITBIX lle(I)EKTOBCBB I;em‘re-
JHYECKHX OTJIl-lilBKax pi}:;lfgs nlll)\l:;fee;{f;lu S i
ayun. Ho sror 3 i
2233‘m¥;ox;. ray6uHa npocaequgangs{mot{ﬁn?o o
T on n%if:::ﬁifmo:c—) npécaeqnaauus{
22235 Tg&?os;ﬁ?: Bp TO e BpeMms ramx;—ng:g e;;oﬁ
NPOHHKHYTb B TJYOb nxeranmr:icx ey
:{)z'xTuecmxu CaHTHMETpOB, 2 annapﬂbzg e
HIECTBJEHHS] TaKOro MeToAd ,u.oajc;a o o ot
Moo 5 ﬂe@e;zgggggjﬂef{cgig;aﬂm TEXHOJIOTH-
ieHEHHe B LEJAX . .
I:11;.3(?}(&01‘0 mpolecca 'H KOHTPOJIs _np“op?ngﬂ\(gfpbmeﬂb‘
IIHHOCTPOEHHH M TIpHOOPOCTPOEH -
cTBe M APYTHX OGMacTsX TeXHHKH. O e
3BOJIAET GBHICTPO M TOYHO oéuapyx{mmx e
"B PasIMuHbIX H3AENHAX H Kox{c"rp)éi a7 ’11 o
JITh KayecTBO CBAPHBIX coenngeHuToho}a. B - e
. Tlpumenenne pafgHOaKTHBHBIX qumxcra nossonneT
TPOH3BOJMTD ' H3MEPEHHE TOJLIHHEL L
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IIOCPEACTBEHHO B TpOLECCEe NPOKATKH, YTO UMeer
BecbMa GoJIbLIOE 3HayeHHe AJI METaJsJIypruueckoro
NIPOM3BOJCTBA. .

MeTon  MEUEHBIX 4TOMOB OTJIHYAETCSl OYEHb BBHICO-
Koil 4yBCTBHTEJBHOCTbIO, HECPABHHMOII HM C OIHHM
13 H3BECTHBIX HAM CHNOCOGOB KOHTPOJISI TEXHHUECKOrO
npouecca. Tak, ¢ NMOMOLIBIO PaZHOAKTHBHOIO H3JY-
YeHHs1 MOXHO ONpEeNeNIHTL H3HOC AETaJeil MalliHH,
H3MepsieMblii OfHOli CTOMUJIIHOHHON poneil rpayma,
H, YTO OYEHb BaXHO, OCYIIECTBHTb 3TO Ge3 ocTa-
HOBKH MaluHbl. {5 5TOro B TpyllHecs: H H3HaIH-
BaeMble JeTasly, HaNpuMep, B LIAPHKOMOAIIHIHHKI
BBOAATCA DAJHOAKTHBHBIE BELIECTBA, NPH 3TOM KOH-
TPOJIb 32 pPajHOAKTHBHOCTBIO CMasKH MO3BOJSIET
YCTalOBHTE BEJHUHHY H3IOCa HCCJeayeMoii xeraJu.
Touno Tak e ecnu «MOMETHTb» BOJIOKHA IUHH, TO
MOXHO OCYIIECTBHTb KOHTPOMb HX H3HOCA H BBIBHTD
pexxM paboTH, NPUBOAALIME K HX GBICTPOMY
u3HOCY.

C noMmolibio 3TOr0 METOAA MOMHO CJeLHTb 3a
NpoLecCoM W3HANIMBAHMS AeTajell MallHH, B 4acT-
HOCTH MOPIIHEBBIX KOJEl B IBHTaTeJe BHYTPEHHEro
cropauus, 6e3 OCTaHOBKH MallHHBI U e¢ Pa3BOpKH.
B usyyaemylo nerajb 3apaHee BBOASIT PajfHOAKTHB-
bl n3oTON. UacTHlibl MeTala, OTAJSIOLIHECs i
TPEHHH BO BpeMsl pabOTbl MallHHbI OT J€TaJH, YHO-
caTest MOTOKOM Macia. CrneuuasibHble CUETUHKH pe-
PHCTPUPYIOT H3JIyUEHHE OT STHX YAaCTHIL. DTHM ImyTeM
H3y4yaJioch M3HAIUMBAHHE IIOPLIHEBLIX KOJEL Ta-
KHM K€ METOHOM YAACTC CJEAHTb .32 HSHO-
COM peXYIIero HHCTPyMeHTa. Meuentle atoMmbl Mo-
3BOJIMAM  pas3padorarb TpOCTOit  cnoco6 ompege-
JieHus npuMecell B Nape NapoBOro KoTia H IO-
MOraloT pacrosHaTh, KaKkoBO BpegHoe geficTBHe,

OKa3biBaeMOe 3THMH TNPHMECSAMH Ha MarepHaJ
Kotaa. ’ .

e A S e A1 ) i

JENHe.

" saMeuensofi B Teuenne 20 J
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- i AW 1IpK 1po-
‘XopolnM CrIocoBOM MapKHPOBKIE crady fIpH TP

KaTe OKasajcs METOA Meqe"umx‘_ aTOMOB. P;;-;*j}.zec;;\‘e.\i’
conepatliee TOT HJIH HHOM pa,uuoax'mln;qé;oe e
MelT, HAHOCAT Ha pacKajeHnoe TIPOKATHIBS 08 o
Tlpn paccopTHPOBKe TIOTOBOH an 311):% iy
cnelHanibHbll  CHETYHK, nonaeceﬂﬂbmmx ,
cpasy yKasbiBaeT MapKy CTaJli 3L R
Ha cTpOHTeNbCTBE Ky/{iGp11eBCcKOiH, -
cxoit, KaxoBckoil u Apyrux KPYTIHEIX rmlpnbﬂble ..
craunuit CCCP bl mpHMEHeHbE creuHa e
AHOAKTHBHbIE NPHOOPH A HeﬂpephIBHOI‘OB crat
LHOHHOTO H3MEpeHHs COpepHanns rpyHra m):rmmb
3eMAIECOCHEIX CHAPSAO0B., OJTO MO3BOJHIO ?3—20%.
TIPOH3BORHTENIBHOCTD 3e.\mec0c086 Ha IR
B CIIA pasnOaKTHBHBEIE u:;zrg}l{x: );;J;l;l{ OCpTeI:'{ e
H3MepeHus CKOpOCTH ! i
1(1]2; B ﬂec%mﬂmx CKBaXKHHAX H B nonseMme;o;gﬁ?)z:
15 OGHApY)KeHus, B TOJEBBIX ycnosu:x Bono
HEIX TOPH3OHTOB B HE(MTAHBIX CKBaXKHH . ﬂ.m'
C 1OMOINBIO MEUeHbIX aTOMOB TPOH3BOMHTC Rl
Mepenne COAEPXKaHHA BJark B mouBe, usmeﬁ;‘;npo_
KOAWYeCTBA BO3AyXa B THAPABJIHYECKHX Tgyne(p're-
BOJAX, OGHAPYKHBAIOTCA MPHMECH cepmr B legre
NPOAYKTAX, OMpeAessiercs TOJI{HHA c;e’X o e
KpoBa. PaJMOAKTHBHBIE H30TOMEL Hau nprene:
Hie MJIs M3YueHHs JBHXEHHS MOPCKHX e Kos; ¢
[IOMOLIBIO PAZHOAKTHBHBIX W30TONOB B ycB P
(Aurans) u3yvanoch ABWNKEHWE HIZ. B A
sona, comepauian PRSI avecrse -
poga — TPHTHUH, HCMOJB3 ) e RO
Topa IJia HM3MepeHus TeuH B MopcC b
coopyxeunsax. Teub, xoropa;; Qi(ﬁ‘gaa ;;;::gg; Aol
HBaeTcs 3a OfHH Hac.
mgao)g::ggy::{aqeﬂne uMeer TNpHMEHEHHE
aToMOB — PafHOAKTHBHBIX H ‘CTa6HJIb'HbIX‘

MeueHBIX
H30TONOB
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DAIAA SNEMEHTOB — Il H3YYEHHS MeXaHH3Ma pas- |

JHYHBIX x;imu_txécmxx' peaxuuil. 3ToT Bonpoc uMeer
OrpOMHOE NMPAKTHYECKOE SHAUeHHe, TAK KaK, NO3HaB
MeXaHH3M JAAHHO{ PeakluH, Mbl MOJIYYaeM BO3MOXK-
OCTb PAUHOHAJBLHO YNPABJATL ee TeueHieM, Ha-
NpaBJiATh PEAKUHIO N0 NMyTH 06pasoBaHHsT MaKCH-
MaJIbHO BOSMOXKHEIX BBIXOAOB UEHHBIX MDOAYKTOB.
Yuenble -A0Ka3aJ, Y4TO ¢ MOMOLIEIO PanHOaKTHB-

HOr'O YTJIepona MOXKHO ONpEneJIATL «BO3PACT» .Be- ~

LIECTB H NMPEAMETOB OPraHHYECKOrO IPOHCXOMKACHHS.
Kak n3BecTHo, B aTMocdepe 3eMJIH HMeeTCS HEBOMD-
LI0€ KOJIHYECTBO YIVIEKHC/IOTO rasa, B COCTAB KO-
TOPOTO BXOLHT H DaJHOAKTHBHBIH H30TON yriepoaa.
BMecre ¢ yriexucasim rasom B pacTeHHs nonaaaior
dTOMLl PalHOAKTHBHOTO yraeposa. Kak Tombko pac-
TEHH® NOru6aer, YHCJO MeUEHLIX ATOMOB yrJepoaa
B HEM HayMHAeT yMmeHbluaTbest, Uepes 6 Thic. Jier
TAKHX aTOMOB OCTAHETCS! TOLKO NOJIOBHHA, a uepe3
12 Thic. ser — oaxa uersepts. 3uasm NepHOX TnoJy-
pacnana paaxoaKkTHBHOrO H30TONA YIJIepoxa, MOXHO
IO BeJIMYHH® PpaNHOAKTHBHOCTH OMNpENENfATh «BO3-
PacT», Hanpumep, APEBHMX HOCTPOeK. Tak, B uact-
HOCTH, OBUIO YCTAHOBJIEHO, uTO ZAepeBsiHHAST TPO6-
HHLA, OCTATKH KOTOPOH GBUIH HalileHsl B MyCTHIHE
Caxapa, cnemana oxoso 4750 JieT Hasaz,.
HACTOsiEe BpeMst BLIABHHYTAa TWNOTE3a MpPO-
HCXOMCICHHS 3eMJIH M3 XOMNONHOH nbuiH (a He u3
pacnnaBiieHHOi Macchl); O06bsiCHEeHHE TemIOBOTO CO-
CTOSIHHSI 3@MHOrO lIapa MOXET GhITh . [aHO TOJIBKO
B TIDEATIONIOXKEHHH, UTO TEINIOBOH DEXHM SeMJH B
OCHOBHOM OTpefeJsIsieTCsl SHeprHeil, BHIAeAIeMON CO-
AepramuMucsH B Hell PafHOAKTHBHEIMH BellleCTBAMH. '
-. B reonoruu Merom MeueHBIX aToMOoB nameJs IuH-
Pokoe ucnosb3osanue. Masecrno, uro ypan 938 pac-
TTapaercs ¢ onpejeJIeHHOl CKOPOCThbio, 06pasys B KO-
HeuHoM ctere resuit (He) u cBuuer (Pb). ~Oans
g ~
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npeBpalleHus 1% ypasa B CBHHEL Tpebyercs

MJH. JIET. .
® Onpejie/ieHne B MHHEpale, coflepxkaiueM ypat,

[POLEHTHOTO COAEPKAHHI CBHHLA H ypzuac,ngggig:
acT MuHepania,
JgeT PaccyHTaTh BO3pac] crenona
‘ fi mopogsl. Takum 00p )
Te/IbHO, ¥ BO3PACT TOPHO ,
pannoz;xmmlocrb ypaHa, a TaKxe TODH, np:,}g:lixa
jHe H3OTOMB! KOTOPHIX. NePeXOAAT B H30TOMNH C

U288 - Pb?OG; U235 — pb?O‘I; ThZBZ — prOB’

[03BONIET OlleHHBATh BO3PACT TOPHEIX nop;cﬁoaug
pajie cayuaes M BO3pacT geMHOll KOPHI, PR
olleHeH BeJMUMHON NATb MUJIHAPIOB .ner.a s, Y-
TIpuposHble pafiHOAKTHBHLIE H30TOTBL xB o DY
fuana M yraepoja Takxe B pALC c.vlyqa;x bsgen
JSI0T MPOH3BECTH OLEHKY Bospam‘amropﬂ6 o Rbs;
wsoron Kasiua K40 nepeXonuT B A%, pyNﬂn o
B crpoHuwmit Sr¥, yriepoaa C'* B asor N™. uen
Basi KOJHUECTBO aproHa B KaJHeBBIX Mm{epab x n
CTPOHLUS B PYOHAMEBHIX, MOXHO OTpeesHuT!

acT MHHEpaJloB.

plcfiTsyqequ:e YKPaWHCKOT0 TOpHOr0 Maccus?m ,zggﬁ
BO3MOMHOCTb YCTAHOBHTH TPH KPYMHBIX sn% i By
KaHU3Ma, B TEYEHHE KOTOPHIX MPOH3OLLIO O peaumx
HHe TABHON MAacchl W3BEPIKEHHBIX MOPOZL, OIBM+ e
MECTO COOTBETCTBEHHO 280003\1_-},2}(:2;81120 -+ 100,

=+ 4 ARJITHOHOB JIeT TO} .

11?\20—7:}%? ° wl:nomma npuMepaMH nponﬂmocx‘pu;;z: .
‘BaTh NpUMEHEHHE MeTOJ1a . MEHUeHHIX aromobx:xlfogﬂa-
JHUHBIX * HAYUHBIX HCCefIoBAHMAX H pasH X ona
CTiX TEXHHKH, OJIHaKO OrpaHnuiMcs _cxa:ﬁx .
PACCMOTPHM HCMOJIb3OBAHHE panuoaxmanqemﬁ ¥,
ennit. JleiicTBue DPaAHOAKTHBHbIX W3y !

ee B

-pasnuuHbIe BeulecTsa ¥ HX cMe;H’ ::;I?;zimﬂosaﬂ
npeppalleHusi, H3yuae

HHX XHMHUeckHe TPEBP it xumueil. Paamo-

HayKa, HasHBaéMas PajlHalHonHo

.
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aKTHBHEIE H3/yUEHHS BHI3BIBAIOT PasJoXeHue BOAL
(pamuonus BOABI), pas/OXKEHHE MHOTHX HCOPraHi-
UECKHX - M OPraHHYeCKHX BeIUecTB, a TakKe NpHBO-
JAT HX B BO30YXKAGHHOE COCTOsIIME, CIOCOOCTBYIO-
niee TEUEHHIO XHMIUYECKHX peaxuuil.

MoluHoe pajHOAKTHBHOE H3JYUYEHHEe YCKOPSeT
NpoLecc MOJHMEPH3aluH M JaXe JeJaeT peasibHbIM
NOJIYYeHHKEe HOBBLIX IIOJMMEPOB, TaK STHJEH IOK BO3-
JeliCTBHeM raMMa-Jiyuyeil MNepexofuT B IOJHTEH —

NJIaCTMAacCy, HMEIONYIo GOJIbLIoe NMPAKTHYECKOe 3Ha-
YeHue,

Y HeKOTOPHIX mN/AacTMacc NpH OBJyueHMH HX
ruMMa-iyuamu usMmeHsiioTcst cBoiicrBa. Ilpu oGayue-
HHH TOJUMTEHA M TOJHCTHPOJA NMOBHILIAIOTCS HX TEp-
MOCTOHKOCTB, XHMHUECKasi CTOMKOCTb M BO3HHKAIOT
Y HMX HOBbIe UEHHbie cBodcrtBa. [lsacrmacca mepe-
XOMHT B COCTOSINHE, aHAJOTHYHOE BYJIKAHH3HPOBAH-
HOMY Kayuyky.

TFamma-ntyus B GOJBIUMX X03aX Y6HBAIOT MHKpPO-
OpraHH3Mbl ¥ TIO3TOMY HX MOXHO HCIOJb30BATh AJS
XOJMIOAHOH CTepHJIM3AUMH MeJHUHHCKHX MaTepHaJoB,
a TaKkXe /ISt CTEPHJIH3AIUH H KOHCEPBUPOBAHHS IH-
ILEBbIX MPOLYKTOB.

OGnyuenHete (pyKTh, OBOIM, MOJNOYHBIE TIPO-
IOYKTBI COXpaHsIOTCS Ge3 TOpYH IJINTEJbHOE BpeMsi.
Kaprothens, nogsepruyThii AeiicTBHIO raMma-aydeit,
He NOPTHTCS M He mpopacraer GoJiee roga.’

[TpennoceBnast 06paGoTka ceMsiH pacTBOpPaMH CO-
Jiell pajMoaKkTHBHBIX H30TONOB, HanpuMep, (ocdopa
(P32)s nuuka (Zn®), xanpuus (Ca*®) u ap. nopbi-
IlaeT BCXOXECTh M NOAHHMAaeT YpoXKalHOCTb Ha
17—20%. ¥YcranopjieHo, YTO PajHOAKTHBHEIE H30-
TONBI, BO3AEICTBYS] CBOUM M3JYYEHHEM, MOBHIIAIOT
BCXOXKECTh ¥ YCHJIMBAIOT KYIUEHHE MNIUEHHIE], NOBbI-
IMAIOT BCXOMKECTh KieBePa M BHI3BIBAIOT YBEJHUEHHE
Beca "KopHe# “JynHHa. "
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B MEIHIUIHCKON NpaKTHKe HaULIH rrpm\(egcélggl)e
'naomnm: watpuit 24 (Na%), xoﬁl%{m 60 ( 19é
gocpop 32 (P%?), mon 131 (I181), 3021070

W) § Ap. -
(AHan)6o.nbmee npHMeHeHHe Hauum, KakK MI;II yrll(an
apBaJii, HEKOTOPHIE paaﬂoaxﬂmﬂbée Haogglrlseumgxx

¢
X HHBIX H Jobpokad
JedeHHH  3JIOKaueCTBEHE auecaCH LI
i, 3 KPOBETBOPHLIX Op

xonefi, sabojeBaHHH R

?(gg'xn. OcoBeHHO LIHPOKO HCTIOJb3YeTcs usoron Co%,

TO-
’ BBO,E[HMbIﬁ B OpraHusM C IOMOILBIO ULV, anmiuKa

i a
poB, @ TaKKe HCMoJAB3yeMHlil B KayecTse HCTOYHHK
r
ramMMa-u3ayyeHHs. o
Ucnonb3osanue pannoamuanbll{};ﬁnsélxy:l&e::uB }Cg
B H3MEpHTENb .
KpELIO HOBHlE MYTH T p00-
TAHO MHOTO HOBED
crosuiee BpeMsi paspabo puoe-
poB: ypoBHEMepHl, [LIOTHOMEDH, npﬁ6op210 '1‘1:5\’ cga_
jefleHiiss TIOTHOCTH TYJBMEL Bu:el;:gx%o;)os‘ e
u I eficTBHE BCEX 3TH)
posex o b L JIyueHne Jierko
aKTHBHOE H37Y
BaHO Ha TOM, 4TO paaHo ; o
oﬁﬂapymmaémo criellHajibHBIMHA cqe'rqm(iz;r;x :a ol
ramma-Jyqn TPOXOAAT CKBO3b TOJILM MaTep )
b B HHX.
YacTHYHO MOIJIOWasch B . "
Tak. ¢ NOMOMIpIO TaMMa-jyueii Jerko oﬁu(a;g({;éx_
BaTh J’I.E(’peK’rbI BHYTPH CIJIOMWIHBIX nsp.e;m}:;‘{ eere
TOCKOMHR), BLIFBAATD nedexTel B CBapHBL
T I o
Ecﬁu B caMOM Hauaje CBOEro pass;gn:mx;igpgu_
HCTIo/b30BaHNe sfepHOll dHEprAl H?]I:Tb cron g
poxoe anMEHeHHe, TO JIETKO 3aKJ10 q },{amle'r e
Kafimem Gyaymem sinepHas :-mepmeﬂne e i
Gonbilee ¥ pasHooOpaskoe npx»n.xel-i'I e B
HBIX OGJNACTSx HAyKH M TeXHHKH. pnmﬁ oo
THO3HBIe MACIITAaOBl NpHMEHEHH: ﬂ'}gpuaxo e
XIyT Hac B gmkaiiem OyAymieM. }éo.ﬂbmee b i
lyer 3aGLiBaTh, YTO BCE GoJibliiee P;!e’l‘ e iaTh
MeHeHue sijepHOit SHEPrHH 3acTaBl -
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O 3aWUTe JIOAeil OT BPEAHOIO BIUAHHS .PAAHOAK-
THBHBIX H3JIyueHui.

MaBectHo, 4YTO aTOMHHIE peaKTOPH SBJASIOTCH
HCTOUHHKAMH MPOHUKAIOUIEr0 H3JIYUEHHS — GHICTPLIX
HelTPOHOB H ramma-ayyeil,— BPeJHO HeHCTBYIOUIHX
Ha JKuBoit opranusm. OmHaxKo st npoHHKaloWei
CIOCOGHOCTH s1IePHOr0 W3JyueHHs CYILLEeCTBYIOT onpe-
JenenHsle npefennl. Tak, ycraHoBjieHo, 4TO cJoi
TpyHTa TOMUMHOM "14 cMm, cJoli mepeBa TOMMMHOf
25 cm, 6poHs toamuHOH 2,8 cM M cuoft GeTona
TonyHoA 10 eM ocnaGasioT MPOHMKAIOWyIo pafna-
usio B 2 pasa; cjoit rpyHTa TOJMLMHON 56 oM, caoit
Aepesa rtoawunoit 100 cM, Gpous rtosuuHol 11,2 cM
# caoil GeroHa tosmuHOM 40 cM 0CNa6AAOT HPOHH-
Kaloiylo panuauuio B 16 pas, Kpome Ttoro, noroku
HEefiTPOHOB ¥ raMMa-Jiyueil NOJHOCTbIO MOTJIOLLAIOTCS
JOCTAaTOYHO TOJICTHIM CJIOeM BOAblL. DTH CBOHCTBA
MaTepHaJIoB MOIVIOIATh PafHOAKTHBHOE H3JyuyeHHe
HCNIONIL3YIOTCA  [JIs1 3alUHTH Jiofelf, paGoTaiouux
C slepPHBIMH pPeaKTOPaMH H DagHOAKTHBHBIMH Tpe-
naparamu. [ToMHMO TOro, YTO sAepHLle yCTaHOBKH
aBTOMATU3HPOBAHbl H YNPaBASIOTCS AHCTAHLUHOHHO,
OHU OKPYXKalOTC 3alUHTHLIMH CTEHKAMH M3 Be-
IIECTB, CMOCOOHBLIX MOrJOWATh HEHTPOHB M ramma-.
usnyvenne. Ecan aTomHblil peakrop umeer HeGonb®
IIyI0 MOLHOCTb, AJIS1 3aIIMThI HCMOJIbL3YeTcsl GeToH.
B Apyrux cnyuasx npumeHsieTcsi CBHHel, OCOGEHHO
XOpOMIO 3ajepXHBaloWKil raMma-Jyun, a TaKXe
KaAMHH und Gop, BecbMa CH/ABHO TNOIVIOWIAIOLIHE
MeleHHble Heittponbl. Ho u npu atoM pa6ora ¢ pa-
LHOAKTUBHEIMM BeleCTBAMH M YCTAHOBKAaMH, KO-
HeyHO, TpeGyeT OCTOPOKHOCTH M CHELMAJIbHHIX 3a-
IHTHEIX Mep.

HeoG6xonumo nMeTh B BHAY omacHOCTb 3apaskeHHs
" TOYBBI M BOAOEMOB paXMOAKTHBHEIMH H3OTOMaMH.
Hanpumep, paGora aTOMHEIX peakToOpoB CONpsKeHa
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¢ 06pasoBaHHeM OIPOMHEIX KOJIHYeCTB PaAMOAKTHB-
HbIX H30TOIOB, KOTOpHe HAafO ymaldarh (Hampumep,
3apbiBaTh B 3eMJI0 Ha GoJbliyio IYGHHY), UTOGH
OHH "HH B HacTosiliee BpeMsl, HH GyAyWIUM NOKOJeE-
HHSIM HE -MOIVIM OK43aTb BpPEIHOro AEilCTBUS.

MomuocTe B | Barr, pasBHBaeMas aTOMHEIM
peaKkTopoM, COMpsiXKeHa C paculensieHHeM' B OHXHY
cexyHny 3-10'° atoMHbIX smep ypaHd, uTO [Laer
npuMepHo 1,7 Kiopx — eMHHIL KOJIMUECTBA PafHOaK- -
THBHBIX HM30TONOB, AefiCTBHE KOTOPHIX 3KBHBAJEHTHO
nefictBHio 1,7 r paaua. CiegoBaTelbHO, aTOMHEII
peaktop MownocTbio B 100 000 kBT 32 OfHM CYTKH
Gyner 00pa3soBLIBATL KOJMYECTBO PaJHOAKTHBHBIX
H30TOMOB, KOTOpOE HO CBOEMY MEelHCTBHIO 3KBHBAa-
JIEHTHO TOHHAM pafHsi, TO eCThb B aTOMHOM peaxTope
moutHocTblo 100 THIC. KBT B OEHY cekysay o6pa-
3yercsi OrPOMHOe KOJIHYECTBO PafiHOAKTHBHEIX H30TO-
OB KaK «OCKOJIOUHBIX» 3/IEMEHTOB, BO3HHKAIOUUX
npH pacluenJieH’H aTOMHHIX sigep ypana. ITo mepe
paboTEl aTOMHOrO peakTopa B HEM HaKalIHBaIOTCS
panMoaxkTuBHble H3oTOmBl. Hamo uMmeTb B BHAY, UTO
CPEAH <«OCKOJIOYHEIX» H30TONOB GOJBUIHHCTBO KO-
POTKOXKHBYIIMX, HO CPeNH HHX €CTb H IOJTOXHBY-
IHe, KOTOpble CKalJHBAlOTCS BHYTPH YPaHOBBIX
CTepIKHell, ecil PeaKkTop reTepOreHHEIH.

. Tlpn xumuyeckoit nepepaboTKe ypaHOBBIX CTEPXK-
Heil, oTpaboTaBIEX B aTOMHOM peakTope, obpa-
syloTcsi paGoume DacTBOPHl, COZEpKainie paio-
aKTHBHBIE M30TONBL. B Hacrosee BpeMs 3TH paGo-
yje pacTBOPH, KaK 3TO HEeJaloT B, CUIA, B Goukax
BLIBO3AT AAJeKo B OKeaH M BeIOpachiBaioT. B Amu-
IJIHK 3TE paboule pacTBOpEl MO TPyGam CHycKaioT
p CeBepHoe MOpe Ha paccTosiHue 3 KM Or Oepera.
OnHaKQ 3TOT NyTb YHHUTOXKEHHs] PacTBOPOB BecbMa
HeleTecoo0paseH, H3-3a HAKAMMBAHUA PaHOAKTHB-
HOCTH B MODSIX H OKeaHaX.

18—563: 265
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B uacrosilliee BpeMsl [epei YUeHEIMH CTOMT GOJb-
mas sajaua paspabOTKH 11eJIeco00pasHoro HCnoMb-
30BaHHs WIH PA3yMHOTO YHHUTOXEHHsI paGouuX pac-
TBOPOB. B Kauectse OJHOI u3 HauboJiee "yROOHBIX
(OpM YHHMUTOXNEHHS- STHX DAcTBOPOB YacTO yKashl-
BalOT Ha 3aKanklBaHHe MX B IeMEHTHBIX GOuKax Ha
6oJIbILYIO TVIYOHHY OT MOBEPXHOCTH semiin. - Ckasan-
Hoe 3Jech JIHUIHMII pas CBHIETEJbCTBYET O TOM, YTO

.6ypHOe DasBHTHE HCIOJb30BAHUA siepHOil SHeprum
_BJieueT 3a coBoii psj BAXKHBIX BONPOCOB, HMEIOLIHX -

60JIbliIOE MHPOBOE 3HAUEHHE.

JKenesckasi KoH(epeHIHs M0 MHPHOMY HCMOJB30-
BaHMIO aToMmHoil sHepruu (1955 r.) yneauna Goiib-
1HOe BHHMAHME BONpPOCaM 3aIlUTHl OT PaAHOAKTHB-
HOrO H3Jy4eHHs. YueHble MOAYECPKHYMH, UTO TOJIBKO
nposefenre B 9Toii 0GaacTH OGLIErocyAapCTBEHHBIX
meponpusithit yepes OOH u cospanne KOOpAHHA-
LIMOHHOTO LIEHTPA MEMXKOHTHHEHTAJIbHOTO 3HAUCHHA
MOXET OBecneuuTb NOJNHYIO GesomacHocTb JioAei,
pa6oTaiolUX Ha AaTOMHBIX YCTaHOBKax, a TaKXKe
MHPHOTO HaceJieHHs. .

Cnemyer 0cO60 OTMETHTh, 4TO B 06JIacTH OXpaHE!
Tpya U 3amuThl paGouyMx OT BO3ACHCTBHA DALHO-
axtugHoro uanyuvenns Coserckuii Coios 3anuMaer,
GeccrniopHo, nepeoe MecTo. [lpyrue cTpaHbl He 3HAIOT
elile TaxuxX Macmta6op paboThl MO 3AIKTE OT HOHH-
supylomero uanyuenust, kak 8 CCCP. [pumense-
Mas B Haumlefl cTpahe CHCTeMa (pO(HAAKTHYECKHX
MeponpHATHIl HAJEXHO OOecneunBaeT COXpaHEHHE
3710pOBbS BCeX pafoTalomux B 00JaCTH MHDHOTO
HCIIOIB30BANHS AaTOMHOI SHEPrHH.

Vicnonb3oBanne AaTOMHON SHEPTHH, NOCTPOiKa
pasNHuHbIX ATOMHBIX ABHraTeeil W YCTaHOBOK, pa-
60TalOMX HA OCHOBE SHEPTHH aTOMHBLIX SJEP, KpPO-
Me cpellienusi TeOPETHYECKUX, YHCTO HAy4HBIX MpPO-
GneM, TpeGyeT peLieHHs CJOXKHBIX TeXHHYECKHX n
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KOHCTPYKTOPCKHMX 3aja. Jns wenonb3oBaHus aToMm-
Hoit dHEpruy TPeOyloTCs HOBbIE MeTaJuisl M CIJIaBhHL,
crocoBubie padoraTtb B YCJIOBHSIX OUeHb BBICOKMX
TeMnepaTyp, BbIAEDPKHBATD CHIIbHOE Pa/IHOBKTHBHOE
o6ayueHue, TpebyloTess MarepHasl, o6nanalouue
crocOBHOCTbIO GHICTPO OTAABATH TEIOTy B OKPY-
skaiollee TPOCTPAHCTBO. Hcnosib3oBanue aTOMHOH
SHEpTHH, CO3NaHje aTOMHEIX mBuraTeselt Tpebyer
TaK)ke' pa3paboTKu HOBBIX MEeTOOB aBTOMAaTHYe-
CKOTO M TeJieMeXaHuuecKoro ynpapJieHust, HYyXHO
paspaboraTthb coBeplLeHHbIe MEeTOMb! 3ammb1*_.mc3>,neyx ,
1 anmapatypsl OT PanHMOAKTHBHDIX H3JIyyeHHi. ;po(;
BeHb COBPEMeHHOil HayKn centac yxKe nch*a'ré) 1H
BHICOK AJist TOTO, 4roGHl Bce ITH 3ajaun OblIA
enIHO pelleHBl.
ycrlllepcnelg'msa,mupoxoro NPaKTHYECKOrO ncnom;—_
30BaHMs ATOMHOI SHEPrHH B MHPHBIX LeJIAX :aéic'rabI
aser 0OpamMThb ocofoe BHHMaHWe H2 TIPO neNx[o-
{IOHCKOB, HOOBIUH H niepepaGoTKi FAEPHOTO frc;{% -
wero» ypaHOBHIX H TOpUeBBIX PYA. B seméggomgﬂ
conepKaTCsl MHJITHOHD! TOHH ypavx{a,.%ollm e
yacTb YypaHa MaJIO[OCTynHa JAJst ROOb Lo
peTpeuaeTcss B rpaSJIH‘leI); rgg;:txﬂgogo;g; %, mameen
X, reckax, B MOpPCKOH ,
ig‘};ie;{mauuut Mexay TeM mosyuaTb ypaw ::1;0;:3,{?
Aulb B3 PYA, B KOTOPBIX ero COAEpIKUTCS o'r-cogna-
i e e SO T i o D
cose :

ggix:xag?gﬁegyn ngxx(e 3aBHCHT ycneniHoe pasBHTHE

aTOMHOI TEXHHKH. . -
B meuati NOAPOOHO oﬁcymna_torchgﬁﬂ?;&%; OL:;:-
ypaHOBHIX M TOpHE
TOLbl M3bICKaHUs ypaHoB '
neﬁm‘i, Hanpumep, xopoune pesyJibTaThi Al METoR

cne-
pasaen-x-u pa)moamusﬂmx pya ¢ UOMOI;I%};)MOJIe\;.
fiaJpHbIX 'ﬂpﬂﬁOpOE, yCTaHaBJIHBathlX H ]

- pax. Oti npHOOPH TOYHO PerHcTpHpYIOT pafuoaK-

18*
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T H
THBHOCTDb, ONIPefeJIeHHbIX yua .
_THBHOCTD, O] CTKOB pasBelbIBaeMoil
I N
:,Ixegﬁ;ocm AspopaguomeTpHuecKHil METO paése;g::
M%mmgﬂg'rcsl 8 CCCP, CHIA u B Kanapge. C mo-
s TOTO Merofa COBETCKHE TeOJIOTH OTKPBUIH
B COOP pAL KPYMHBIX MECTOPOXKAEHHIT YPaHOBBIX
pHeBHIX PYJX, HMelOLliX GOJbLIOe TIPOM
HOe BHaueHue. POMELIIER
reglg?;?;ccﬂ H LpYr#e MeTO/b, ‘HanpuMep, METOf
r npo]lym;ogi‘gagseu.mn PaNHOAKTHBHBIX pyA. YpaH
] acnaga — pajguit i i !
COGHEL PacTBOPSITH ] Swax 1 nepe.
¢ B NPHPOJHEIX BOAA .
: . > X H Tnepe-
:gggng}p;;n BMecTe ¢ HiMH. Msyuas -pam{oamgg
BOL, MOXHO YCTaHOBH .
HOBHTb IIPHUC
Hocr! : : CTBHE
pauuzrﬁ?ol?:g;\o [?Ifqememos. ATOT Tak fr{zlz)amgemuﬁ
eCKHII METOJ HaXoX
pa ‘ JIeHHs ypaHa
X Hgg};ﬁ}(‘(r:oa ero pacmajga Bce lIMpe ﬂpPlMeH};lIiiTCﬂ
B ot nggane. WmeloTcst @ Apyrue cnocobul pas-
o BIYH CBIPbsl JJIsl SIIEPHEIX PEaKTOPOB.
o %211 aﬂfi_e'rb B BHAY; YTO NPOH3BOACTBO ul-
paspaboTKH sﬁpeg:;au;({;g?mmu e P om
; METOAOB Iie 6
ypaHoBHX pyd. Ha B ypa-
0 . crelajibHEIX 3aB
y ojax OT -
Be?g; e}:{);gb} OTAENseTcs TycTas NOPOAa. Oqeﬂby%i-
S HBH: e’P(c:nepatmeu B TEXHOJOTHH TOJYUYeHHs
ypauz, A5 s OUMCTKA €ro OT Pas3jIHYHBIX TPHMeE-
CeR st gy ;_:TO MHOrMe TpHMecH, HaXopsiuuecs
NOIJIOILAIOT HElt
B ypauon , TPOHEI, YTO TOP-
oIt 5{11:1121:03;}0 snepHylo peakuuio. TaxkuMmu npxmg.-
i csi, HanpuMep, Kagmuil u Gop. Yuewble
crpe qnzg;dcognaTb TaKyl0 TEXHOJIOTHIO IPOU3BOA-
cTea e l01;0 ypaHa, TpDH KOTODOil B TOHHE SAEP:
B piouero» GELIO GbI He Gosee OXHOrO
o%a M KaAMHUA. . o Tpeia
. TONJIUBHEIX 3JIEMEHTaX
B T MEeHTAX, TIPHCOTOBJIEHHEIX
qgn;)(in_uorg y-pzaéig, cofiepxkurcst 0,7%' Jierkoro HsycIJs:
2 — ypana 235, a ocraibusie 99,3 %! — ypan 238
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UacTo B ATOMHBIX KOTIaX npumensercs ypaH, o6o-
rauteHHblil H30TOTIOM 935. Uem BHIE CTEneHb o6o-
rameHust ypasa, TeM GoJiblile TIPOM3BOLHTEIBHOCTD
peakTopa. .

VyeHbie YCHISHHO paGoTaloT HaA coafaHneM Hau-
Gosee mpocToil M apheKTHBHOI rexmosiornn obora-
jieHus ypaHa. OcHoBHasfi TPYAHOCTb 3aKAI04aeTCa
B TOM, uTO OOHMHbIE METOJEL Pasjelenns, HCTob
gyeMbie B PpasinyHbIX XEMHUECKHX MpOM3BOACTBAX,
afieCb COBEpIIEHHO HenpHMeHHMBI, TaK KaK 110 CBOMM
SHMHUECKHM CBOHCTBAM ypau 235 dakTHuecKy HE
ommuaercs OT ypana 938, [last pasjesienus 3THX
#30TONOB OBUIH paapaboTanbl ocobbie METOMbE.

Bosiblioe 3HayeHue B aTOMHO#1 TEXHHKE npraaercs
yBeJIyeHnio TIPOU3BOACTBA TUIyTOHUS ¥ ypaHa 33,
0 KOTOpHIX MBI yXe€ TOBOPHJIH. Baxuoit 3afauei AB-
ssieTcs TaKXKe COBepIIeHCTBOBAHHE MeToloB TOJY-
yeHHst HM30TONOB Bonopoua——u.ei’rrepnn 1_ TPUTHS,

BISIOUIMXCS «TOPIOHHM> nist TepMOsiEPHEIX peak-’

i, ,U,eﬁ'repui«'x, BXOfsiul B cocTaB psyKesIoN BOABL,

nosyyaercst myTem sneKkTpou3a HIH q)paxuuormoi’i

neperoHKu 0GBIKHOBERHOi BOLBL Tpuruit n07y4aloT
nyrem OOJyueHES HefiTpoHaMu  dJieMelTa JIUTHS.

JroT npoliecc MOXKET GHiTh OCyLecTBJEH B ATOMHBIX

peakropax, TRe, KAK W3BECTHO, CO3AIOTCH GonplIHe
NIOTOKH HeHTPOHOB.

Brionte TOHATHO, YTO Hayka elile He peunyia BCEX
BOMPOCOB HCII0Jb30BatHA arqmuoi‘a SHEpruH. Bax-
Hefitueil Hayqﬂo-rexnnqecxou aajaueil sBAAETCA
J3bICKAHHE HOBBIX, Gonee TpOCTHIX H pMecTe C TeM
osee d(deKTHBHBIX METOOB TpOH3BOACTEA pac-
enJIsIoHXCS MaTepHaJioB. Bexp B NpUPOAE €O-
HepiKaTcs xoJloccalbHble 3amacel «ropouero» it
saepHBIX peaxiil. Bo3MOXKHOCTH B 1ol 06MaCTH

pecbMa BEJUKH.
B ppupopHbX

samacax ypaH'a § TOpUS COMNEP-
LS T o »269
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JMUTCH CTOJBbKO SHEPTHH, YTO €e HCMNONE30BaHHe H3-
BECTHEIMH YyXKe TYTAMH MOXET JaTb IPHMEpHO
8 20 pas 6o/iblie SHEPPHH, YeM HCNOJIb30BAHHE JHep-
IMH M3BECTHBIX 3aTlacoB YTJS H nedry. TlosTomy
paspaboTKa SHEPreTHuecKux —YCTaHOBOK 3a cuer
siiepHOii SHEPTMH ypaHa H TOpUA SIBJSETCA He
TOJIbKO BechbMa aKTYyanlbHOH, HO U 6e3ycJI0BHO nep-
CHeKTHBHOM,

UeloBeuecTBO BCTYMIJIO B aToMHbiil BeK. XX Bek

yacTO HA3bBAIOT aTOMHBIM BEKOM, XeJjas 3TUM NOA- -

yepKHyTb, YTO HAa CMEHY ISIOXH SHEprun ymisd H
He()TH TIPULIIO BPEMs UCIOJB30BAHHUS SHEPTHH ATOM-
HEIX SIEEp.

TeoperruecKHe H 3SKCMEPHMEHTaNbHBIE paboTh!
1O aTOMHOM M silepHOil (pH3HKe NpHBeJH B mociael-
HHE TOAH K TOMCKaM HOBBIX NyTeH HCMONb30SaHHs
aTOMHO! SHeprud B MHPHBIX UeNfiX.

Brlie paccMaTpHBaJcs BONPOC O MHDHOM HCHOJIb-
30BAHMH sIIEPHOIl DHEPTHH C SHEPreTHYECKOi UebIo,
TO ecTh sijlepHasi 3Heprust paccMaTphBajach Kak
#ICTOYHHK JHEPrHH AJIS NOJYUCHHUS, HATpHMeEp, JeK-
TPHYECKOfl SHEpruHM; STOT BONPOC OBUI 3aTPOHYT
B CBETe MCHOJb30BAHHS LENHON pPeaKUiH AeIeHHS
ATOMHBIX siAep ypaHa Win Topus. B mociennee
BpeMsi BecbMa yacTo OOCyxmaercst npoGiema HC-
NOJIL30BAHHUS s1HePHOIl SHEePrHH C NOMOLIBIO TEPMO-
sIePHbIX peakuuit, riue SHeprusi, CKpnitas B aToM-
HOM sIApe, BHIAEJASIETCS! He 32 CYeT PACIUenJieHHs T4-
JKeJbIX ATOMHBIX SIAEp YypaHa HJ TOpHS, a B pe-
3yAbTaTe CHHTE3a, CJHISHHSA JIETKHX siIep TaKuX Be-
IMECTB, KaK JeHTepHil WAH TPHTHH, SABJSIOIHXCS
#soronamu Boxopona. Kak Mbl yKaspiBada, AeiiTe-

_ puit Berpevaercss B MPHPOLE H "MOMKeT OBITH BbLIE-

JieH B GOJbIIMX KOJMUECTBAX M3 BOABI MyTeM 3dJek-
Tponusa. Tpuruil — pafHOaKTHBHOE BeLIeCTBO, KO-
TOpOe MOXHO NOJNyYaTh B ATOMHHIX KOTJiax, GOM-

Gapaupys HefiTpoHaMH nutuit. Msl ymeeM ceuqz::
5 BOJOPOAHO} Gombe co3xaBaTh yCAOBHS s inb
ppaienns fefitepus # tpuTHsi B resmii. 910 €€
TepMOsiiepHas peaKius. )
WcroJp30Banne TepMOsACPHEIX peakuuii ¢ ue.nblc;
oCylIeCTBJIEHHs B3pLIBa Hauuwio Yyxe Temuqec}i(gx
odopmenne B BHIE pasHoro Kanubpa Bozl.opoil.mloT
Gom6. B3pbiBbl 3THX GoMG, B CyLWHOCTH O3HAHUAOT
BO3MOJKHOCTb BBIIRJICHHS SHeprun 3a CUeT. 'repmcé_
sfepHBIX peaxuuil, NPOTEKACMEIX 1{exom'pom4p{¥{0
MbIM H HeperyJupyembM o6pasom. EcrecTBet o,
pcTaJl BONPOC O TOM, KaKhM o6pasoM ocymecﬂa:3 AT
phleJieHHe SHEepruu 3a CHer TepMOsLLEPHBIX pnoro
it me B (opme MOLIHOTO paspyHIuTesb N
papeiBa, a MOCTeneHHo, T. € npasme::;mzlﬁga-
ryappyembiM, a aHau¥T KOHTPOJHPYEM .
3Og.aapeulemw 57Ol 3apaul CHsJNO OHl C IIeJIOBe::}-{
crBa TMOCTOSIHHYIO, JKH3HEHHYIO aaboty O 3a5r11a ax
JHEepTHH, Heoﬁxon(nmoﬁ JJist cyu.tec*rsosan:lo A
senjie. Bozoposd BOAkL, KaK [ICTOYHHK ropxoqg 0! Tp o
ToM TOpIOYEro B MUJJIHOHBL pas 6o6.nee KOell ; %y-
pOBaHHUIO, UEM yroab, HMeEeT 0JIBHIO y
mcii{a;xemm . B. Kypuaros, OuBIIHY B 1956I :;oni
s Amurjng COBMECTHO C 1% C. XpymeEoHa x
H. A. ByjaraHuHbIM, JIOJIOIKHIL B, Xapyaae i ya_
HOM aHrJaHiicKoM HEHTPE 06 ucciefoBaTesbe ] }Eof
Gotax MO TPAKTHYECKOMY ngggzzgizzvgocoﬂi%mx
CHY, B O HEKOTOPHIX HC
;ﬁiﬁb?x o ynpapJsieMbIM ;i%a;gzgsg:\lzm a{)}{e:;(;il:;\(g
{ pepyrest oA P 2 : A
‘J(IO.TOX.b ‘?Xpuni){om{qa. PyxoBojsias poib gxpca:-;;”)r';‘
6oTKe - TeOpeTHIeCKUX BOTPOCOB, csﬂsannxa C
MH  HCCHEROBaHUSMH, npHHAAIEXKAT 8 hil 4
M. A. JleoHTOBHYY.
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-/IaBecTHO, YTO TepMOSAePHLIE PeaKUHH MOTyT BO3-
HHKHYTb, TOJBKO B TOM cjiyyae; ecllH TeMIepaTypa
BellecTBa; HAaCTOJbKO BeJIHKA, YTO MPH CTOJNKHOBE-
‘HuW :siiep, B pesyJbTaTe HX TETIOBOTO IBHKEHHS,
.« TIMEeTCsl BO3MOXHOCTE IPEOAONCHHS MOLIHEIX 3JeK-
. ' TpHYECKHX CHJI OTTAJKHBAHHA, CYLIECTBYIOLIHX Me-
‘akny anpamu.. OcoGenHo GOMbUIOH HHTepec mpea-
+:¢TaB/seT BO3OYM(IEHHE TEpPMOAJEPHBIX peaxiuit
‘B meiiTepun maM B cMecu AeiiTepnst M TPUTHsI. B aTOM
' cayvae AJisi MOJyYeHHsi 3aMeTHOro addexra Tpe-
Gyerca Gosiee HH3Kasl TeMmepartypa, ueM IpH HC-
NoJIb30BaHHM Apyrux BemiecT. OfHAKO H B 3TOM
nanGonee 6aronpHATHOM cJjyuae, 4ToGBl HpHEIH-
3UTHCS XOTH OBl K [OPOTY TEPMOSAEPHBIX Peakuui,
Mbl JOJ/XKHBI MOXHATH TeMIepaTypy BellecTsa M0
HeCKOJIbKHX MHJIJIHOHOB rpafycoB. IIpu Takux TeM-
nepatypax fefitepuili MOXeET CylEeCTBOBATb JIHIIb
B (hopMe MIasMbl — CPEJE, COCTOALIEH H3 3JeKTpo-
HOB M TOJIBIX ATOMHBIX sifiep, JIHIIEHHBIX 3JIeKTPOH-
HBIX 00OJIOUeK. ) ’

Axkanemuk Kypuaros Y. B. manee ykaseiBaJ, uTo
«3anac 3Heprud, KOTOPHIl TOMKeH GBITb COCPENOTO-
yeHd B MJasme, YToOHl ee TeMmeparypa MNOAHAIACH
IO 3HAaueHHH, NPH KOTOPHIX TepPMOsIAEPHEIE PeaKUHH
CTAHYT MNOCTATOYHO .MHTEHCHBHBIMH, OTHOCHTEJIBHO
HeBequK. Ilpu Temmeparype B MMJUIMOH IpajaycoB
TEIUIOBAsl SHEeprusi, AaKKyMYJHDOBaHHAasi B OJHOM
rpaMme gmefitepus, COCTaBIAET BCEro JIMIIL HECKOJb-
KO KUJIOBATT-uacoB. [losTomy, ecju H300pecT Ta-
KOl METOX HarpeBaHus IVIasMbl, KOTOPLIH OGecreyut
COXpaHEHHe HAKOIVIeHHOH TemoBOil SHEpruH, TO
MOXKHO BHI3BATb BO3HHKHOBEHHe HHTEHCHBHEIX Tep-
MOsiiepHBIX peakuuit. [ViaBHast TpyAHOCTb, ORHAKO,

. UMEHHO B TOM H COCTOHT, YTOOB! HCKJIOYHTb TEIIO-
BHe NOTEPH, KOTOPHIE YXKe TpPH TeMmmepaType B He-
CKOJIbKO [ECATKOB THICAY TPajlycOB CTAHOBATCH Ha-.

272

, o TIpH OTCYTCTBHH TeTIoN30-
cwnmx(onfﬁf:glﬂlﬁg :gsuu?euue TeMrepaTyps OKa-
gl npaKTHUECKH HEBO3MOMHBIM. )
e HYR BemiecTsa € Goabiiiof MAOTHO-

qpAsieTcs elile OAHO cepbesHoe np'ensv‘m:m:}e‘:é
ST | K-TO TpEORoNeTh OrpoMHBIE MeXaHHUeC
o, K%m ple BO3HHKAIOT 13-33 [OBHILIEHNST nas‘_-‘:
e ¢ egmepmypoﬁ. [IniTasch HarpeTd TBepEl:lK t
g i ;{m“{ pefirepuil, MB oGuapyxusaey, uto }aer
‘mﬁ J::\rzlal THICSIUAX TPaAAYCOB nameuu:c ngeiblg(!)ﬂb-
:gmm{ori armocdep. f{g:;c;.\;!):) ’g Bgl;)mmo Sor
o nn?;m;g?:goﬁg» oueHb KOpOTKHI npo.\;xei{jrzg
igge?g:;, i TaKoil npomnecc 6)%? ;ﬁ;%T;)ro‘\igpuBa.
sparKOBDeNeHHOl, e onepieHTS A 1SS
06?5:? o;\Kxem:.)x;legzgt. pobuThest TOrO t:;gg:\'r ;;néo};lz;

neft CTHIH, NPT

rpeBaHiH neiirepus ero 4

cb BO BCE
mie CKopocTH, HE

THIO
yHOCS! TETWI0BYIO BHeDT HyKHO

. 1 3AKJIOUeHB ¢ b
Kotoporo OHH opsit [103BOJINT YAEPHATD 4acT

B “Jlaa\aie, T. €. Jn“n“l X B03MO)KHOCIH IlQPE,uaBa”J

- ¢ 9THM
Te[g;l{:reig unet, Boamxxaxomaﬁ g CBfI3H

Nb30BaTh
OTIPOCOM 3aK/ouaeTcs B+TOM, q“;gt:olécr[:gne. Brep-
lBUlﬂpTepMzmsOJIﬂlel it MarH o Gua,
pble Ha 57O yKasaad B akaneMitK
1K A . yo Mar-
HbiHe axajeMt e , uTO |
., Coserckue ¥ wMoit  cTe-
u ;F ?ci)}:e MoxceT Wrpatb ponb _gg:;g:(;mei‘x Tern-
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sinep B naasme. OHu' mepecTaior MeTaThCs M0 Npsi-

MOJIHHEITHBIM TpaEKNpHHM W HauHHAlOT ABHraThbCH °

TI0 CIHpaJsIM MaJiore pajuyca. Tlpumensiai rpyo6blit
06pas, MOXHO CKasaTb, 4TO OHM OKA3BIBAIOTCS MJe-
HEeHHBIMM B IW1a3Me, KaKk Gejka B Kojece. Ilorepsis
cBOGOAY CBOETO ABHXKEHHS, YaCTHLA TIpH HaJHUHK
MAUHUTHOIO NOJIT yXKe He MOMET YHeCTH SHEprio
U3 NIasMbl. ‘
MarkuTHOE mojte, HEOGXOAMMOE AJIsl TepMOH3OJs-
LMK, MOMHO CO3/AaTh, MPOIYCKas uepes paspereH-
‘HbI ra3 2JEKTPHUYECKHH TOK MOCTATOYNO 60J1bLLIOK
BeJIHUMHBI — B HECKOJIBKO COTeH ThicaY ammep. Ecin
co3aTh B rase TaKoll sjekTpuueckuil pasps, Gosee
MOUIHEN, ueM Jio0oit yAap MOJIHHH, TO Ha OCHOBa-

HHU TeopeTHUYeCKuX cooGpaeHnil MOXHO OXHAATD,.

YTO BelLecTBO B PaspsjHOil KaMepe 8a MHJIBOHHbLIE
JONK CeKyHABl COXMeTCs B TOHKHH TJIa3MEHHEIH
1IHYp, OTOPBaHHBIl OT CTEHOK KaMephl, M uarpeer-
csi 10 OueHb BHICOKOil TemmepaTypel. Ecau Ta-
kol pasps/ NPOUCXOAUT B ACHTepHH, TO NpH AOCTA-
TOUHO OGOJIbLIOH CHJIE TOKa JMOJIKHO HaGMIoKaThCsA
KCIycKaHue HeHTDOHOB, POXKAAIOWMXCA B pe3yJb-
Tare TEPMOSIAEPHOH DeakuuH. ~

Ha ocoBe 3THX COOGpaXKeHHil COBETCKHMH (H3H-
KaMy GBIIM NOCTABJIEHB! OMBITHI MO H3YYEHHIO MOLL-
HBIX 3JIEKTPHUECKHX PaspsiioB B rasax. B 3THX ombl-
Tax .HCCJAeAOBAJIMCh SIBJIEHHs, BO3HHKaiomue MpH
NPOXOKAEHHH GOJBLUIHX TOKOB uepe3 BOAOPOL, neit-
TepHil W Apyrue rasbi, TNPH pPasJMUHBIX CTENEHAX
paspexenns: rasa. Makcumanbnas cuaa ToKa JHo-
.cTWraja ABYX MHJUIHOHOB amnep, a MrHOBEHHAs
MONIHOCTb, BBHIAGJSBIIASACS MDU TaKHX KPaTKOBpe-
MEHHBIX Pa3psifiaXx B HEKOTOPHIX W3 IKCIEPHMEHTOB,
Gosiee uem'B 10 paa npesocxoguaa mowmmocts Kyii-

GoieBckoil anekTpocTanuuu., Oanako aJs nposele- .
. HMf .TAKHX ONBITOB HENOCTATOUHO oOjaamars ycra-

Declassified in Part - Sanitized Cop

HOBKAMH, TO3BOJAIOUHMH coCpeoTouNHBaTh B Pas-
psiRHOIl Kamepe Ha KOPOTKHil NPOMEIKYTOK BpeMeHH
TAKy10 OTPOMHYIO MOILHOGTD. Heo6xopumo ~TaKke
o6aanath BecbMa coBepilenHoil H pasHoo6pasHou -
anmapaTypoii, ¢ NOMOLIbIO KOTOPOH MOXHO 3aper-
CTpHPOBATb Pa3BHTHE NPOLECCOB B TUIasMe JUTHTeb:
HOCTBIO B HECKOJIBKO MHJUINOHHDIX noneil CeKyHHBL. -
Bricrpozeiicraylouiie ocuuanorpadsl, cBepxckopocT-
nast KnHoCbheMmKa, Qoroannaparsl ¢ 3aTBOpaMH dJieK-
TPOB3PLIBHOTO peficTBusl, 3J1EKTPOHHbIE yMHOXHTE-
14 — Becb 3TOT CJIOXKHBI apceHal COBpEMEHHOH
SKCTIepHMEHTAJIBHOI (usuku OB «iCTO/IB30BAH aas
yayueHusi CBOHCTB M/a3MEL, HarpeBaeMoit MrHOBCH-

HMIOYJIbCOM TOK@». i
Hmiﬂ()nbwgt noKasaju, uTo, Mpomyckas TOK cuuoit
B HECKOMNbKO COTeH THICAY aMIep yepe3 paspemeH-
Bl Ta3, JeHCTBUTENBHO MOXHO parperb 00pa3yio-
puiicst MUIasMeHHbIil WHYP 1O TeMmeparypel nopm16xa
MuIHoHa rpapycos. Takyio temnepatypy B Jaa00-
paTOPHBIX YCJIOBHAX panee HUKOMY HE %rnananoc&i
HOJMyuuTb. TOJMBKO B pojoponHoil Gombe ROCTH
raercs Gojiee BbICOKas teymepatypa. OAHAKO B 3TOM
cayuae HaGaionaTellb HE PHCKHET anﬁJIHSHTbCeﬁ_
K MecTy B3pbiBa Ha paccTosinie MeHbIlee, ueM BH
CKOJIbKO KHJIOMETPOB. B OTBITaX, 0 KOTOPEIX Huer
peub, TOHKaf cTpyiiKa pacKajeHHOH MJasMel, 3a-
KJIOUeHHAasi BHYTpH DaspaiHOA KaMephl, 6e630nacmé
JJis OKpYIKAIoUuIX, TaK KaK COflepXKHUT HEOOJbILO
KOJIHUeCTBO BellecTBa.

He wmeHee HHTEPECHBIM pesy/IbTaToM smxsgccne-
foBauuil sisjsiercss TO, yTO OHH npHBEJH B 19 rong{
K OTKPBITHIO HCITyCKaHHs HelTPOHOB H pemﬁreuos;o
Jayueit ¢ - GonplLiofl IPOHMKAIONLEH cnocobHOCT o
TipaBja, HeiiTpOHHOE: HcnyckaHue B STOM g;lyqe :
HeJb3s paccMaTpuBaTh Kak pesyJsbTaT Teph Ocﬁog_'
Holi peakuyu, TaK Kax OHO, TMO-BHAMMOMY, B,

) 275
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HOM OGYCJIOBAEHO KAaKHMH-TO HOBBHIMH, paHee He H3-
BecTHBIMIL- poieccamy B muiasme. Okasasock, uTo
#BJICHHS, Pa3bITPLIBAIOLINECS B MJIasMe, HECPABHEH-
HO CJIOXKHEe TOH yNpOLIEHHOI! KapTHHEL, KOTOpas
- Goia CcO3JaHa B NeEPBOHAYANBHBIX TEOPeTHYEeCKHX
NOCTPOEHHSIX. ) .

_ TMonyuenHEle 3KCTEPHMEHTAJbHbIE thakTs! OTPOKH-
. HyJIM MHOTHE IpHBBIYHBIE TNpEACTABJEHHT O cBoii-
CTBaX NJa3MEl, YKOpeHHBIUHMECs B pe3y/braTeé MHO-
FONETHHX HCCJENOBAHMIT rasOBBIX PaspsiioB B OObIY-
HBEIX ycsopusiX. Iliasma B paspsiiHOil KaMepe HCIb-
ThIBAeT Pfifi OBICTPHIX, CASAYIOUMX HPYr: 32 APYToM
cxamiit u paclumpennii. Bo Bpems 3THX CKaTHil
pacipeHul BellecTBO TO cOeraercs K LEHTPY pas-
pSAHOIT KaMepHl, TO PAacXOAHMTCS K CTEHKaM C OrpoM-
HBIMH cKopocTamy, focruraiomumy 100 KHIOMETPOB
B cekyHAy. IIpn 9TOM Ha KOpOTKOe BpeMs B NJIasMe
CO3MaloTCsl OYyeHb GoJibliMe 3JeKTPUUeCcKHe TepeHa-
npsKeHusi, KOTOpHie, GBITb MOXET, H ABJSIOTCA OA-
HOil M3 OCHOBHEIX TIPHUHH, BBI3HIBAIOWMX MOSIBJICHHE
HeliTPOHOB 1 NPOHHKAIOIIEr0 DEHTTeHOBCKOTO H3JIY-
YeHHUS.

TonbKo AaJbHeiillHe HCCAeOBaHHS CMOTYT HaTh
OTBET Ha BOMPOC, yAacrcst JiH, WAS N0 STOMY MYyTH,
NONONTH K COS[AAHUIO PEryJupyeMoil TepMOsiiepHOi
peakuuu GOJbLION HHTEHCHBHOCTH. Bumecre ¢ TeM
cJefiyeT TIATENBHO U3YUHTb M [IpYyrHe HamnpaBJeHHs
B pelueHMH 3TOH OCHOBHOIl 3ajavu. B wacTHOCTH,
3HAYMTEJIbHEIH HHTEpecC MpeACTaBJsieT H3yueHHe BO-
npoca O BO3MOMNHOCTH [OJYYEHHs TepMOsSAEPHOI
peaxuy¥ NPH HelpepHIBHO NpPOTEKAIOLIMX mpoLeccax

' QOJNBIIOH HJIUTENLHOCTHY. -

dto coobuienue akagemuka I. B. Kypuarosa
CBHAETEJILCTBYET O GOJBWIHX JOCTHMEHWAX COBET-
CKHX YueHBIX. Takum 06pasoM, ecTb' OCHOBAHHSA
OXKHMJATh DPAasBHTHS HOBHIX NyTeH HCIOJIbL30BAHHA

sepHOM SHEPTMH B MHDHBIX LEJSX C [OMOIIBIO TEP~
MOSLIEPHBIX *PeaKLHi. ‘
OTKpHITHE miyTelt NPaKTHYECKOro HCIOJIL30BaHHA

afiepHOll SHEPrHH OTKPHIBAET HOBYIO 3Py B HCTOPUH

TeXHUKH ¥ HayKH, H COBETCKHE yueHble BHiucaay
B 3Ty HCTODHIO MHOTO CJaBHBHIX CTPaHHIL

-
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CMHCOK

KHHUT 719 O3HAKOMJIEHHS C YYTHHEM
O SOEPHOM 3HEPTHHM M NMYTAX EE MHPHOIO
HCNOJIb30OBAHHS )

1. ®peuxkeans . H. [punuunur teo
. K HH aTOMHBI} .
Manzgegac’reo Axagemunr wayk CCCP, 195% r. NHER RSP
. Puunep B. Beemenne B simepuyio ¢ -
*renbgrag uuocrpz{xgmﬂ’t NHTepaTypHl, 194§ x¥ tuatiy. H:{Aa
. Cemart . Bsegeusie B aTomuyio dusnxy. H -
<180 HHOCTPaHHOfl JuTepaTypsl, 1948 ¥ ¢ y. Henares
19524.[‘ Kopcyncknit M. M. Artomuoe sapo. Tocrexuspmat,

5. senbe pr B. dusnka ato T appa. Tocrex-
.
Teit MHOI'O A X

6. Pepmu . Monekyast H KpH
D . cranabl. 3
MHOCTpaHHOll auTepatypsi, 1946 r. P pATERECTRO

.uanyg.el&u; hﬁfﬁxglaﬁﬂangl%ﬁ r. T A AEPHOTO
g e s
avep, S, 18 & N 941 .
msnla%". ?st 3 crfmp C. E. Papuoakrtususie S/ICMEHTHL. Tocrex-
_1954 " . . CKHC JIYUH. l‘oc'rexnalnar,

i5. Atomuoe opysue. CGopnuk crateil. Boeunspar, 1955 r.
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16. Baab A, Bonunep H Hcnonbaonatie™pagHoaKTHB-
HOCTH NpH XHMHYCCKHX IiCCACHOBANNAX. WapnaTesibecrBo  HHO-
crpaioff anTepaTyphl, 1954 r. . '

17. Kamen M. PajuoaKTHBIEE HIAHKATOPH B GHOJNOTHH.
ManateabcTso WHOCTPaHNQil JHTEpaTyphl, 1948 r.

18. T1po6aeMu HCNOJL3OBAHIA atomuoit snepruit, COOPHUK
crateil. Boennsgar, 1956 T.

19. Arannues K. K. Ocnosu RO3uMETPHH HOHH3HPYIO-
uinx usayuennii, Mearns; 1955 r.

20. Kponrays A. H. JTloaumErp AN PEHTTEHOBCKIHX
u raMma-ayueil, Mearns, 1953 . '

. 9l. )Keno Il 3auura oT PaaHOAKTHBHLIX snemenroB. Ha-
JATC/BCTBO HHOCTPANION JANTEPATYPHL, 1954 r.

99. Boukapes B. n ap. Mamepeune AKTHBHOCTH HCTOY-
HHKOB GeTa- M raMMa-naayueHuil. ManateabcTso AKageMHir
nayk CCCP, 1953 r.

93, Ceccnn Axkanemun Hayk CCCP no MipHOMy HCNOJIL30~
pamiio aToMnoil SHeprui. [1aTh cGOPHIHKOB MOKJANOB. Wsna-
renberso Axazemun nayk CCCP, 1955 r.

24, Bapanos B. M. PanuoMerpis. WanatenscrBo Aka-
nemun nayk CCCP, 1955 r.

95. JokMags MHOCTPAHIBIX YHenbiX 1a MeXAYHaPORHOIT,
KomndepeluHn No HCnonbL30Baliio aTOMIIOf SHCPTHH.

a) XuMHS SICPHOTO rOpIOUero.

6) Merannyprus snepHoil IHCPTETHKH 1 neitcrbie o6y~
yeHHs Ha MaTepHajbl.

B) DKcnepHMCNTaJIbHHE PEAKTOPH M (m3nKa peaxTopos.

r) Aromuasi SmepreTuka.

1) Teonorus aTtOMHEIX CHIPbEBHIX MaTepHanos.

¢) Tlpimerenne PajgHOAKTHBIbIX I13CTONOB.

3K) Jlo3uMeTpus HOHH3BpyIOULUX nanyyennii.

96. Tonbnanckuil B, V. Hosbie aneMentst 8 nepuonH-
yeckoii cucreme . H. Meugeneesa. Man. 2-e, nepepaboran-
Hoe 1 pononuennoe. locrexusaart, 1955 r.

97. Jlangay JLIO. & CMOpOANUCKHIL s A. Jlexuun
710 TEOPHH aTOMHOro sApa. [ocrexuanaTt, 1955 r.

98. Mypun A H. Bsenene B PanHOAKTHBHOCTb. Wapa-
Te/1bCTBO JIEHHUTrPAACKOro yHHBEPCHTETA, 1955 r.

99. DrcnepuMenTanbuas saepias dnauka. [loa pemakuuei
Cerpe. Ilepeson ¢ -anraniickoro. V3aaTenrcTso HHOCTPANHOl}
aureparypsl, 1955 r, T. 1 1 1956 r., T. 1L N ’

30. Axrusnnu. Ilog penakuwieii I'. CuGopra u Jix. Kaua.
[Mepeog, ¢ “aurauiickoro. Hanateabcteo HHOCTPaHHOji JHTEPa-
Typsy, 1955 r. ' ‘ ' :
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.OTJTABJEHHE

|pegenue. « « « ¢

1. MaTepna 1t BMEPris « « o - - 3 ot T
9. Ocnopiibie 33KOHD ecTecTBO3HAIMA « v« o - - -
Enunuua namepenus Mexalifueckoil sneprut—
Ennmuua  namepeiid aneprii, npuMenseMasd
B aToMuoii (1)u:ume.--Merasnex'rpquononm
Ennnuua  H3Mepeni snepriy, nIpuMenaeMasi
I u3Mepeltis sieprint Ted,— Kazopus . .
KoniuecTBo 3Hepriy B TOM ILI MIOM  Tene
1l TONATHE.ATOMIAsS BUEPFH « o - - + - = "
BeileCTBO 1t €ro Mojexyaspnas npuposa . - - -
ATomuoe CTpoeiiite BeiecTsa, xumiuecknii ane-
MEHT o o o o o o o o s m o n v om0
TnaneTnoe CTpoeHHe aToMad . . . . - =
ATomuoe fiapo it ero cpoiicTBa . -
CocraB aTOMHBIX filep . . . - -«
Hazotonmbl . . .

« o

I'Ipnpozxa cit B aTOMHOM aape . . - .« .

Djiepris CBA3N B ATOMHLIX aapax; (uanueckas
CyMUOCTD TOHATIS Bbijledeliie SHepri i nyTit
APAKTIUECKOTO 11CTI0JIb30BANIH apepoil aueprint
VeroiiunBie it neycroiiunsne atomubie AAP2 . ¢
13. Buabl paayoaKTHBHBIX npenpamemlii e e e e
14, Llennasn peaxuus pejenius Kax nyTb MpaKTiie-
CKOTO HCHOJB30BaHH snepiioil anepriuy .
15, KpuTiueckas Macca . - « - - = & - 0 T 1ol ..
16. Tlpnnuunuanbnas —cxemad ycrpoiicTsad atomnoil
GOMOBL o o o o o o o o o » * *
17. Dddext B3pLIBA aToMuoii GOMOBI . . . o - e vt
18. ATOMiBI1 peakTop Kak LCTOUIINK Todyyenns nay-
TOMMS 230 o v o o o e e w o soe it s
19. CamoBocnponasofsiil (6punepmbii) it cunoBoil
aToMHBle PEaKTOPhl . « « + -« R
90. O TepMosiAEpIbIX PeAKUUAX 1 Bonoponuoi’LGOMGe
91: -AToMIIyl0 3HEepruio Ha caynOy uenoeky . - - -
\CnncPK KUNE LA 03iaKoMjenti C yueHueMm O anep-
Hoil vieprii i nyTax ee anucro«ucnonbsonamm
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